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« p 1 run i is s\ { f HI ) tiled 

■! t on u 1 1 "> h is 5 ..t m ttni nju^V^ * ' (S^ 
P j ) N ti 2 I "^i si* Pslft iio, 01 NLLIEit ACIDS USING 
5 MULTK/OMFONENT NUCLEIC ACID SENSOR MOLECULES"; Is a 

ttnimu»Uofi J oi Usro ** ct } ' vs\(} « ft < u t ^ ° 1 <r 
Kit) t n }m H jbm » J i s »,■>>» x \ «1*3 » ><>t}l 

eatitlcd WCLBIC ACID SENSOR. MOLECULES", which is s mnilm&^m-pm of 
Ummm et < I SSN (mm>$26) filed Juae 8, 2001 which is a ceirtfiiu&tiot^in-fijttt of 

10 tNraa ot 4 I SVn H^Sihjo^ Sled \L*x . « " <>l nil^ MUIK U!H 
S, \st ib vi V i < U LSL wMch claims priority from Umaa Ua! t^Nit. ! « " >m 
filed Muivh C AXR «nuk<2 \\ PROCI SS FOR HIP DEU n ION Oi \MCi Hf 
ACID USING NUCLEIC ACID CATALYSTS". Tfels spplieatka dm claims 

priority tan IrtowutioiwI POT Applicaiion \o PCI' US01/Q7163 (IMOo ,o No. WO 

15 01/6672 IX tUed March 6. 2001, entitled WCLE1C ACID SENSOR MOLECULES", 
i ic^ fi , v>,h f itotpo aLa i>\ tv \t\s 'jut tl, t ^ irduding 

) » i t h to a 1 rs) l In * r , it\ aumL nuVoi-* n i 

20 mjx t A \i m << i s t an > uui - k f rruti r ok i < ^ t i^uj , > t> s 
v i n i f ii I. . f ^ t > i tift ^ )< _ uii % Hu. 

pxesetrt inveation Luther relates to *tte use of the eaepaatk nucleic acid constructs as 
n»l*cukr $etv«ori capable of m< m A<t - • v<. . v , i ai L ^ h po * >*o J pti i . <. . . 
other moiecales he iavemion relates o the u§< »f < a; asati »uclri< acid 
23 eossfcscts as & diagnostic applkatien, aseftd is «J««K&rag * iga* li»g agents i» a variety i 
:pol sKioti-. tu- e\-a:nrK ni cUrk \ m-Ius*! s hr-ra cetal i% i u i ! tx? oi 
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til , I !t> Ov 1 t ' i c n .K'f l " O- S ■ hi i 

in.i i < i <<f v p,ti < it mh'<jc r, ! phos.otvpc, to, example i b-scasc state, 

UK-t -H-U >! f ! U>>,td<tB'> i ItU !.<■ ( 51 • til - t 1 It v. >t - CiC US<; 

<'tiw.lt ) 1 1 )tJ ! < uL ) iL'L 1 ot < ?£ 1 i c I I ' I 

5 based ci) .' t d minutes 

The folium* v a Nttf ,Wt ; di , mob; on,: ■ , h^ed applications for 

nuclei* acids I his suismary is ptoviderf only for undm&ndiug of the im^tt <n tb&t 

'Ikns ! n is f^f <i j * Ik s of* > ^ ) l S ) , pit i 

10 it (Vituin r - 

Hie detection of M»teles s far example msMs adds, era be blgfely beneficial 
it tht t \^iv - u J 1 v i v u i i i l , j ue of a 

specific nucleic acM sequence, iavtrijjpiott csta coafiim. tic presence of a vfe»S, 

1 Jt i ! ! t it 1 v » s[ 

1? ud'vK ) iu up v. t i) nn\\ n M S ) t > k! ,j\ j otttvt i 

MKI it »v ' N,01 ti< si) < V* a tpn U>i !Kj * . 1 ) 

tun! t t .1 i f i o j< i j s i n (}'< !\ 'd ! ] ! i, i « 1 

quanta; of a $ ?ec tie hi .... acid to £ pi ini at /biclt » 1 >,!! a ck scti n oi I jg 
quest* b>i>ri tion tet < he poiyra t ^ u « u DNA 

20 polpaerases to logsritiinncaiU amplify iK -a t;> - ! .n<^ S ^ l v LIS. 

ii ' t i ri 1 I \ il ,t i t {i < v. \i c j J. I'tith^ 

can v, .st-cL ii>tCM\ j i < , f t t oi eoi^i&tic 

labels? wMch are commercially >s i\it>\- These probes can be used t,» detect by 

t m si ] i K J ll l tss u t 1 {ft 

25 wfskh the gent - i norm 1 cut) is I n m. „ vJ a s »uh >e { W t^n 

> ^ i m 4 tn ruv^ 4 d sow " a) u > th ini or to 

icfcsei io si oj s \ . f s.\ rnt^M He fom^ i. \iKt>rxnk <Ss \ < t | 

can also be ?rspatcd vU$K vs. < txm&mp 1 | i is 



F(1\, txi ^ K u.s-J "oi ik-i^rcn of Huickje .icid rnUeea&s that \. s , n -^t\ ,\e?kj.U 
amounts sis tissues or fluids, 

V * \\ -. v \ = ^ i i\» iU v * 'UXII <vtv s i uu'ik 

dl H I 1 5 <k U * < Hi iV ni t (| > i ] r of 

5 t«?ch»{» a, . f fft| v 1 . v t> I b m ■ *, r ttt <t- n ' - \ ,\v o MiimiaPTO m 
sesulirag in fads© positives, 

1 t< J '1 v ' - \ t t V f ' f> ) I 1 11 

I , J x t * E > i i i 1 i , } I 

vutn <Mtcr*,m d^«a*-e slates bss ea u » ted t oe of these etfons ha he n 
10 t f sUsCo-a ul kS d t , jy>v\ i.,-„\d€i •>{ i ?mdi ?i J&ttttg spev'tiV J is^ sm 
gcn< } s«wtodisc;i< s. On? Jra tck •<» iff iiblc di-n* b ti u 

E«t ii < UK dkii , S + h \ < H li J..- , 1. J f 

liu;» s ?1 h> ttan it>»u o ;t dU f , Mv'i t <v \ j k> 1 \ " v <! 
; i . ^ r ^ j „ m < t f ^ > s. tf o 1 v v. s h n t i iiiv nitiLv 

IS sr tStt. ' u io oi A < bo } 1 \ r * it p- Ihus m u n in ih< dsu 
generated in the human gen » v project er Use enelsi oS human b ahh a profi e of 
h\k. ^x.v «. . « lis i i s t ' h nu ' v m, ito O i w v 

^NNOsUisJ fur the gerk'rulk'n of nesto^M* < c> „ „<, j l i 1-^ ■ ; 1 i 
hit us M tn k t tt»t <> i\ u ul e it*ed t.' 1 * 'iu o J 

20 tutslsi Sls^l n-^J5 g^ncott, iuh d;w>xt;< -ptxtfL m = ' ( > ^ .i i>r i » j tt< Mt 

Motakf Pmlites that correlate te^^aid celiuktr and .molecular events with disease 
ti s i i * ti n f t i ii s ft sii t oohc\ 

iiccivpns ^eMi'hn^: mltette, Ntihjec - vhJk i ^iiiKitMh |t mi_ 

> - m 'i It j' k , , u I f i f i _ n u< us i noi s< l >n\ o^cn s 

25 sii j sjun. s l ^ i 1 h iht . uV- I » i' .! 1 t <»< c''^t <> { 

(f^hun i- 1 '> * s .3, 10K So«Uff *f x ,! ^ '/V <r 

ii > t > lJlt ' ' = N t | $ If Kii'r, i.n > ,ii it 

nekK ic \ n etuk ea K jd j * o tU *v.n t , o t s c th 

«.otK tt tk * i a! 1v ikiov v f v u.Ut k n i ^ u t ' i 
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that s/eqih ed will e-Tbgj sensor systea f kl ch <. u tvq h if ttkakon steps This 
^ i' ' k t h h tt- f^-h^es- tr-iStK ! ^ _n In Lxukii sc kv^. -inskaik 
ths< * ik m i < itu iKi, < t * tjojs t>k sa-v w> vrln v v, j J 5 

( \^ > t H i. if ^ M t t ^" Vji. i M l v <. < > i ' 

5 1 v k iiv fin Hi ^ >i 1 5 s ]< ,i x i- tl „r \\ \«h^ 

in. aJdtticrt, the enzymatic nuekje acid tii k is a highly specific sessor 
i v tk iu i a K< ftu iv - r i i'M of f ' a t \, t The 

use v| (, lL hi t c ? t t , h i^>r j i ,K s. i j 'i > ^ <■ ui i ' atk 
mkieie Ml rouJv ik; are eapabk ofckkkkcne m h k it <> Previous work tt\ 5k s 
H3 i < i . > if, kiitwt apt*? t in ei n ^ J mt*Uxuk 

v ;ncc- iuvt " j> PCT PtibMca^ Na WO WZ7U) Ute wi.d has 
1 m ! v . iK n f «) .rttuKVt the wcepUM am _>i } „ - { v onams 
^ t ! t Hi U Jin < + v k otln mi knju i I t i Kiu.ii.i 

II tt , '-Ml '1)1 t ' >l ki El t ! 1-kl^ titii < { li 

15 pbosphodi ester cleavage activity «f &e aborning emymake sequence {Bmakssr, 
Memal»l PCT ftobBeatUm No. WO 

* eorgc e * k ^ Y it, tit V n x x K 1 i f , Riy. \ 

, I uk uo i . . ■ i t i «. oi f n 

Shih ** til. US Patent Ho, 5,589,332, desorlbe a method for the use ofritoyme* to 
20 lete uvitou 1 SS u( [ g| otei and otek ml 

Nathan «t «/., US PWen* No 5,87! .914, describe s method for detecting die 
^ > v<. >t uri » m vd nucleic acid based ot s uvo componsist ritoyme system 
J kk- N „ flvte, ,s< ■ n kkfle md m RNA smph ^.a mi «. bk\ 

\> M» m> 1 }ri } ( il t f l | i ^ t \ ^O0)V ^1 w ^ 

25 v ki i t in ii i i ) it r c. js ^ k, 

•I u t> » >. i!, h uKkn tsuj!<iu i i, jv\ it < h> } 1 The 
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- ill M , >, [Vat'/H' f\ | ^ . , I , <\ I. > J 1 M .,(-■!' "1, 

;iu J nisdss.ted liN \ U,s;.d-)£ and RNA revision. 

1st I «. 'h > ) P ( ! hi li i ^ \ >v t> * (. " >4 t. v i kt< 

SACiti SCiUM OttfkVl It's 

5 Matha el!!;' International PCT Publics H- WO 9S/0S974, describes spedtle 

t Jv nbo !!k o sruoi 

% • i . iju . . + , 

J * i Mi! tii i hi h < n i , J no t s oi v-box 

ii in ' I h tis w ^ < o tn u st n - *r-n it 

1.0 <*nd < i i » li > <. h «tt $ us as It ) itn Kid for the 

t vUto i p J ' it ) i m tt si . tl K i t t j j u ku 1 1 i t 

, >< t i-i ! < > J< , !i<k 1 > I i nuiil tr>' ^ii! t edlnkt 

' \ h \t \ U v. ' 1 > 1> i ( it > i i j > * < 

eh l kid n > so ± tii -. t t i j<_ i 1 ti ttit vh 1 ii khritdi, 

t> yy&uji) sv<. _i ji i s k t un i ici 1 1 i ? i si-, The 

is s >> t ^ \ <. <t 1 h ft} t t I < < i< 1 < ill r 

- n- »s t,ap (] t > ut duUuik a »i Kl*>' •> i'r i , P,n s>i > hes 

molecules l'h« present j'urj^ k , s > i > t f i -n i , < 'n. mu. , s t! j t i 

mokvHik cob i" t s j m <.U a in v *i t iimKm> <i > m, «\*s|vn««in 
20 . v m.n ji ^s;ti|\v in uoolcrtki I, u.iiUi- votjipji 

f tv f > a i»i h t u v tt f t kt t 1 t t * i \ til is? a 

ill U *.!U U p'w * t ' H U t . < MO i tt <SUlhi<*iJ 
IU u Ml t>> k t , t ' < i . | t > < j p] 

1 t X j) > t 1 s t £ L m v t >1 K i 31 J \uum MsOttAtS O U 1 <. 

25 samples. The mention also relates to a method for the diagnosis of disease states or 
< i if in 1 t< m kn>f\)i ft til (. n U\ \ 

sad DMA, 




t 1 O) 1 "i ] K ! L { 1 it tl 

< » ! fins isi ie ntidetc 1 po •><< » h n I r nu< ides td wi h 

= 1 ! 1) t * 1 v. \* hs v. <t * i lm El t > u 11 }{r ^ i , i 

the i$© oi » i t t i S toj^tiUvtSs as mo taiar wnwfc 

f i i 5 * K j, i i i < > > f 1 p ! liruu. \,nl 

nft\v«k v i, i icuot .ui. a,ns ak In i m ! < 

.i^AKsaui ^ub < I nr.. h tj ^ t w . Hi sjo ifrox ^ 

relates to t*c use of the nMitieompaacni enzymatic nucleic acid contracts as diagnostic 
r,< v >ns i^HuI m k> >ni - ^ st i, ^ssKrtg agents in A mhwa ,>f ■»•> > o'jmjs for 

(e.g., v»ruses and bacteria) or for araning biological samples w fluids for makers of 



Ills 



relate to the use of » 
appUeattoa to identify the pme of a target signaling 

avhiT <<MR j , Is 1>:,kh JC li,U,M'C »t J l^llHiiki 

for <a 

to die expression of 



geaot^e and r phs e, fo; v-VHinpfc, a disease state Mection, at 




10 tle^x, hi JteU an! » t hi d <f du owum I > m 

,h\ t WLonn mi! t< • < tt pi *>t« >s t ik ♦ t ts n < », I A s ■ t 3 
drug under development, subject soveUbnce and screearag tor tog aM/or drag 
treatment Diagnostic applications include fte use of nucMc acid sensors fer research, 
de\t. > suit jr J uinii ^ ; p^u \r tU * 0 d„>^st>^ of 

15 r» 1 I f f - i f t t t h . ' * 1 f )» v U 1 the 



also be u*id 11 jsv v< o < - > tK - < < fx 
t \! n >) , _ f l f ns t\m is nu n >3 , e * *o s .. wntw 

I k ' 3 s ^ < s t ' !! v. Os t x SHU v t I .jU 

20 fJOS U<* - KK llL ^lUuill vdM.U ,>) a , uah'll 1 , l.lltl 1,1, 

v i n J -k . 1 i 1 ( > i- - m m , , , 1 .Ik iuJ 

assays;, Jik ^i- c ul 1 assays, in vivo an models, it t 1 t m 1 i t 1 »< and 

ti da us so it) Ji u ' nu k I v > t t i t d i ot <^tst Ije 

y«vd for U& OvivCtiofj -A pjulwgKiw, HovhemK';ib, example proteins, organk 

•with vm t KW^tiU telling or fetecUroi of twhi,\,id, "The use of the nucleic 




5 -< f > st , : jv >. 
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( = t S ! h 'v i 5 .His U I ^ v >t I { 

thereof. 

Is: smother .mhoJ;rviii v-s •» )v>; . njvncnt of the nucleic jlcsu screen mok >J - 
,tah Ukd , rhi. ui > ►! vtt a n.u.. 

5 Tn one embodittteiai, the invention features a nucleic acid sensor molecule 

UUUja \Ut ! ' i 1 Uli k <. 1 U3| HI Jt J J It H wtt , JtipOfK >> 

i* n f h f use a mm ion. o i dec RNA (ss&NA) having * snsgle 

i l f , <. n it , - sFi i t k i wjl u 

in use miei i i ' » " < ' ' k kkxtj 

10 iespWV>e. 

In !,t b t I ?' i if i : it 

.-Jn> ti- tn k fi*c t.« U3t (sites, ictkn oi ^ m tgk-Mi.uAd ON A i s^VAt h*\>r\v 4 voiA 

f t k ^ ) [ 1 t 1 C JIO ikkll 1 t t_ 

1.5 auvoru ttk < . . c t i j i \t t D i , It, 

response. 

tit yet another embodiment, th.c invention features a nucleic acid sensor molecule 
p iv ' i t 5 t -nr'tt t ^ <• '■, or n o< - ei-o > -u n 

l [ i 1^ J' 4 <■ ti"t p< i 1 kk -oi u t 1 

20 k a system, the «jprtk nucleic ackJ eontpoaea* catalyzes a chemical, reaction resaltiag 
its a detectsble response, 

in v t a* „> v • k i T f t v n ,j t.t. j >,ek v JvU eu < k>Cv>L 

comprising t > s.e - s aet. ea cfon acid eompoees-k and one or u cu, -ct / e< n\"o .t-u; 

. •> • j t* » i j < i a- it i ,>:i I :t M« t:Ri I 

25 wasjste-n h t t hkL's u jo s > tt u u > ) (son sesyttj -st- 

ilt a delectable tespatse. 
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i i> J ! t n v ul t \' in ^k$t<, jlojJ it** a» 
response. 

h« i th n >n b Imk t i t 

mclov i i vti t Uvv:k« i \ iii j tvtu <.» ip n * vi » 

5 Lha tiii t t ^ vD % t u >. < « ] > 1 

< i< i ni >] ( ! < j! < ! < i sSti i > n ck . <. j 

i 1 >I ,f 

la >^t &nofh.e e bo* rnsni fchs kvmtsoa features sell 1 < >mp si fa) 
tkm^ctju^ i ruuk;< acid sensor mokxife ut i =i ^ * s > . < its s\s ^ , uprising si 
10 least one pmiesis t vvlu >nMk' w . n . <. u. tv ,1 u^mponcm «f 

tb. lAJk! v in (I u. tsi lIv.'o ^miiiK! ii i t n 
k e uh i uif! ( iv> i iti . 5 n aNe response, 

eroh m s , i -tt'tt - bod < kjhim^, .fid ii. a 

tu k » s.ftski uKiLuik - ihv tiiw mon v. th k k ox pss v Jtwf ^nc 
IS ^K\' i»l ' t t $b . io n * ; uu <)) i t it u *J ! 

i>} UD Mi t Ik ! nit v * }<< pi }£< > >*ep*Ot 

contacting a nucleic acid seasor m«tecute of tbe nivositti^ witfe a system comprising at 
K jnI j v n\ v )t k' u t s •, t } k < t ' t i h r lv <jt 5 (>! jt 

20 she mcten. joui s i ? d k « f . t t m 3 t j t n - ; ut uc v. ^ moJdJt Jo 

ii t 'i i 1 i In I m «» it ii >i< <, fk i m i uth^i^ >i 

>t t t n, a nucleic w smnsui molecule •:>{' the invention sit i vo? otij t<A ^ i 

3< t-4 i.tK >?pULV >i o t - itUk'k i<*t t t v txk iid t ) n , t » 

f nvkt <i to it l v { ^ t t It t r > v 

25 fas.ti^'het ^rr»i?ri:nt hw- in ,A < v citu^> t i t irpn ^ > » of 

i ! < «- vt ! ' U > E Ull II ill „ ) 
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f\i-X [ I 'i' U l M it M i 

l J I » v ! > t I v. f ' i ( u 1 I 

hi 1 1 - -„< u < tk ^ m tft v ft < s u ntp»u _ it ktt one 
5 - f x Vi.f m tt J. tut sottd< < morphisn SNV) t ten d > - * Auhte f© rht» 
u tt t i ;s v v t u> u ,ot!)«uM u bt ^ lt , so-, s .cuk u> a 

fed Jnt t ( o t tt h4,i(lk vl'l f j5okv.sk 

In anotbe cm! > it t< i * ^ L, i <m nnHsmg ttw steps of 

i ' it „ it < k v. t t k ? O t tf < M'i 1 ^ t t ■> ) ( <Jtl } 

10 fejvt one ^ . !mh e t $< f ) (} n > ^ -k j> ur< ^ , 4it\<M 

- t* ^ k> K » 1) \ t tk ^ t tl f> i v t k 0 t ivkt * Hi <. it (-1 > iff K 

h< a HvJkui m u ki acid ikokok o i n t - k . n ] t f u « c id 

molecule, 

tn ii t dn i it sjh t to £ auehixK < i < tk t ps < l 

IS contacting i j hk } v t vt t >t t t l , nn < n i> i „ mt \ ,!! ^ 
1 t'fiv { v v > tk* u to u i , , u r , tlu |\ .t'ol 

&e auefcic add sensor motale to Jigate a predetermined nucleic &cid niotecttSe to 
soothe? pjkd<kr;sn iu.j jm.\ci, ,kk tk-ktuL 

k Jl h it t ji* ttt 1 n o tt j ft. htl < > sit p ot 

20 O ,k ! - ilk uk iis - t>t> f ^ * tt t 1j , tt Ul) t >li f! M > ,E 

on. n an j ks . rk in tk oi , > i,t ttv kit n id on p )kiit »*t 

lite -nuchi j id rft^« mkcatk o ius , stcJttirnrrtd is«vk, ,t < - »kt sk to 
oib t-p . Inmk an fxuk. 

In oti« a 3bviJ.utv.tiS. ilu > .«> t ' . 3 n v o:'wd «t 'i n l( t ? tt s t< td 
2? ?wsat : U jk- td the sm^t >>n ;o c^v^ro tl io nstxtt* tt t sk-kic ct rr^tcmiiusxi 
LCu \>t\i, fc '■•.vkkT.Dk' u ^ , u tuii.m' vjtutv t v% or a 

v v o i -t^ ; . s t targe*. 




25 
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other rmbodimeiit, a eoropcme»i of a nucleic acid tmsw malecule of ghe 
ampriaea a hammerhead hairpin, awJuli «, / , * w R L < ' K s 
, 1 i \ i ik t ■•!'-- n< > > t i u j >^<tii 

V'ki xiluu f o! ti ! < iu fi!ok\y\ of tKtar t i (jh lot 

sr l ».' iv - iv- >» a iii.iv'- . i n - < I n, ?t VxUi^rt csf a 

I JSMlWv ,v. a 5U>k\ ii> 0 JflOtiu. UBSEk I kk , v d tlO^bv 

« h.> p v.., rts t »t ^ con !.- ptotetn, dqrfmptoiytaton <afa svpt <.k ox 



, RNA p 



e ! enzymatic a m' ^ m < w > in ' pmductioji of a ptv.upil.Ue. 



m. fa one em 
i to a solid « 



waMtole of lite instom mvttifkut is 



i5. a.tt i . lL;vnt s i ^r«N (HC\ > | 
in a system, <\ >■ ^ m < ; - - 1 

C vims (HCV) RNA. 



| ta resulting in 
«e» far c 



5 BC'V RNA, 

& one « 

fer example u 



acid * * ..v.i\ of the invention v,*>t <} ^ . 

u«wc ctedtoeet item to Hepatitis C wus (HOY) S'-OTL 



Ht'UbH 11. ' II ) I < KJ H }»ok l KliU m( 

^'itj iMi oil " ' 1 ill ,k) u i viaJ ittulno^ 

snitafege fer the admimstJaiim, The ntt&od ^«tettnl«ffi can fee m the presence of a 
15 iclnoi^ anfouvjnk hpu ts , J.rnJ r tH>ln>tJ ix son. 



& .snotKi !ii i < > n v >.v f \j( J I t t j in 

seasor molecule of the Invention. 



In yet another emb» 



vector ol the mveatsosi (m m comprise a 



17 

h- j ,.tt c n v u , 'it i }<r ^sioii veetfsr of tht p'so t\p' <. > tti>k\ 
s mji m i sib* r. >> ft > ><r uli . t. n is /» mokekcN wh , U 

hi i > ! llU lh < IK I V 111 1 li <l s Vlt i ! ! 

5 ihi o t ' ' f 1 ^ * »i ' {'!< ^ * 1 Vj lusts it ms s HHx s 

HtllU)!'! I' I ^ , vi t (H \ I )t T M-f! J,", t tUt Ml K.t, 

i s, ot vim ? I s? f\ h t v i s k > 'kif mk\ virus 

U \ ) 1 - } s - a u tu-s J* Khm i t v tl «. i 

i 'Hi 'Villi t 1' < Hi '.(. p! afow-tN 

10 fa m u? » vto ni t> a pro in tout ^ku*il hy fk m t n h a \i ot* i 

for ©sample a ptotdn derived ftom HCV S HBV, HIV, HPV, BTLV-1, CMV ;[ HSV, RSV, 
Rhino nus, n N\ „ i >t > s Pi 1 > > two /! ' 

fe. another erobodmjem, a prsdeterminsd RNA of she mvetiiioo is associated with 
Hepatitis C vires (H« V) safectson. 

15 In anotbor emknh Kit! tk <. 1 * *k if i m v t i l ^ ivd ut more than 

once, 

H *: , )!= Ofi ' ! [ < < 

Figure ? 4 i - s ik > - *i t i tt '> > )i ,J u i > swi 

mcfecufe that is modulated by the 5HITK. of She Hepatitis C virus (HCV S ! 4UH). The 
20 tit io 1 d i < l ? t t. ? it ■ U > sf } 11) 

ic-MOs-m- ik- n^tii < 'Hi o* \h\ ^ /IK 'he .nr., >nu -o -v; k^vn< jjvh 

t s 1 * j_ i\\ }l ! ' t | >tkl 1 atlK "I i» J "i 

m j s k i i ( t 4. i e mthe 

25 a ->x u * ih. t In ik us.sk, th< IkLS ki J > u n ik' \ H the 

i >, iik* ^moi mok-cule deinottsftares 4tt alraov* . . < ,iL! t x ii uv^ i, L , 
the reporter sno-ecuk- eompt>Hsn5 of the sesssor mokciik. 



m 

bigmf 2 VB ho", is » n sj 1 ' h it t < i 1 <£ii o 

i , til 1 ( sf <l ctiot) < ii \ en e r ytai 2 \ h v, ii straci f tk 

1 \ M ik IK % ,i wti, Mi « s.? tx - <- t- At a>ik v u-cd as ;a> 

t fcl >i, f*> t < < ! , * v i fly c« v ilys f e | i t iLi.no 

5 lUui ' - K is i! Il„t,!t "*t; ^Lt^'S* I < " W „ s A 

in t i b the U 'irz) 'i wa mart tied eitto is the presence oi absence * Sh-e 
] > i tuit , « \ n t \> t , nt ! { u L< k I IK \ v I ^ M 
/ i' m i i\! s [ <. 1 i t l u t i > ' 1 * <> ni^s i 

'U U '» 1 I l l» M ' lA < ' KloUi 3 t ! *]' J i 

iO Ms>are ^ sho > , i n iriin e.< n k f ru eit <.k sh^li * u> u 

acts aiion b the ; e SRK2. Figure 3A shows an<3 s&saj N < sere the EEK2 

k ' 1 cither m the ptv. u 

88 A, of is fee absence of any protein iokI assayed &r activity. An m'tzmmik nmkm acid 

it 1 t s fl) t\ ( T 1V ) M , -I tiH' l«ti Svl>u' 'O 

IS ,1iHtv ! It* \.| 1 I t , <St t , - bs >'\ \ (. I <■ ) ItlU 

t» the rate observed in fee prw«tw of BRK2, JSptre 3B shows a grapi oi f RK2 
concentration 4ej»raden.ce m with the cojieentraiiori of FRK2 was varied as mdte^j&d Is 
It u u a n \o n tut it, ^ 0,U n Jl« 

> ! i r :1 I t ' 

20 t*n;iMf 4 \~B s,j > > <> \j s kn il s >s t t [in >u 

< \, % a t ig«r« 4V sk>* ; thai the- ERK2 r : «clek J m motecale is M vPK 

h< moK C"|x\dlc, Kualatnnrt « at ' ni i if s I R ' 

»« ( U w IVh. v it .UKlfl U f h! „ c- . > t t Md sk. s ; «' td, 

^ v Itv s vnu^U 1 l <Uv< h ssh . 'N'wk uul , t ^ t »i t til 

25 rh, s it ( f t]Pk x l)9tite4B tl j t su r v > - " Is ^ <l i 

>t K tit < i j j\ h i t tt s t T >fl ^ 1 i \ t) > m i htu UK i 

isUKtKo* * •>} ! v itJ i u!, en f } a < t jI .J with 

jx domietl in ? k • rin (squares). 
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Figure 5 '.xw i >k.e\ e u 1 

the tmemi >ts . i orsds so HCS SNA. 

Hgtirt 6 shows a schcisatt* «>t the sccor.dai) nocture ot tfe ItCV -n IK 
<-*W N"' x X » ,»i 20, ^041-45; Hoadb et ai. 1999, J. llrvl, 73, 

5 :llf»5~"4* Via o, i >n ! r d it! Hid 

F%w£ 7 4t^.> h<. it m ti *>sv 1 an tt i if The 

li i t -unu k ;A v u , i * oi. Mil s i.Jth , u i. > ti< ( \, B~ s Si n r> \! 1 -II' 

h i > < i O J il , ! "'It u I'V - > t tfji 

t^ptlW m«'ia«l kith : ■} lo^i 1 n i i< < >n k u . i |,i - nof 

10 the hdfeys»« a«d the second, put is provided, by * sequence of HBV DK'A (HBV 188", 
SEQ ID NO: 51), to the presence of the HBV I»*A (HBV tm% the halfeyms 
a i |v i it j-j .ii ; ({} i j , o t \ I V c t{. > c- i Uk 

,b txv ot HBV OK \ ( 1B\ I'^i u hiivui titM u „\^y J.>rm mi 
>tnv : > 4 t . 1 v ^ *^ j i t v li \> K v ^tsed »sx ititl t rtt i nu, i n 

2*7, SEQ II) HOS: 52-57), These variant seqtieaees foeiade ting* mdmxkk 
sabstit.'tu - > stttn { > , n tu V > u l)K\s j t „ Ln 'i ,n 

."tt np hi j RNA sequence of HBV i*s' ,Mii ID N«> WJ4 r«**c0 h. t t . 

20 rstjwitk ho* w hoi ( f M^sf t t.*i,»i op htocp^temv 

of the HBV DMA aoqamce (HBV 188?; SBQIDNOSi) and tire cimWitig RNA 
^ci^'ti t t s ^tqaenye (SbQ ID \\) th h.slf'j - is -h tj <- < information 

it t < t\ i > ! v | t i - ,jit t t i ! > r<» tt L i u < s n i i 

-i » y Mts tnn the cogtiats 1 B\ T \A eatjcnc« v * ^ N > ? ^ J " > n m ! in 
25 n\-an>-< ni halfeysne activity. i>u > ah tht ha{fx>-m-c const mot i 4 Kscut > <« be 
destgrisil -,;.h that the reportst t ■tot cov;Uentiy linked to a n v \ j t acid oijf.;; ^ u of the 
ti . 1 .t t i> s , t ! s ) t 



2D 

Figure 9 \ I> shows a sso limi i am >f a miclex ic i senso m lecuJe 
activated fey a protein fcisi&sa figure HA shows the design of nucleic acid sensor 
t i v« s v RK II! >' I o M * R\ \ i w vi i \ 

specific for hi i«5phosptaybt«d lot? of I % is su to a hammerhead catalytic 
5 risotif through at) a U-nttax< t stem If structure So produce ERK-HH. Association with 

dni R' 1 fS''|C vl ' ' wt! i ^iC - d ;v ,51wN ! i i v ^ su 0 df 

m. o « ud > ta v, h ^UCtWCS in SiOT I n i , h n I d oomnr ^ i ' I •> 
HH/Ml is identical to ERK-HH except thai d contains three mutations ia the ligand 
Imtn- 0<u j, k ih * o eRK3 assudaiion. Figure S»B a orcpn d v o i 

M) s>ub^trav tltj wic »*' ? < ptutcn> mducea nut/ ok aod -u>ot mo^ufo i s u 

cct t-se foi bsl i R s vage promoted b \K tit e!k t en oi 

t I i <. -d*. < 1 < iS , k iUl ft i i jk K\ \ 

cleavage promoted by ERK-HH in the absent of assy protein is shown as opera circles. 

a ^ otiat to in :k Ut t out- < sd es, «.< o» .tUctvc si 
IS t tpb i o MP f* ii i j s t n ( v \ t 

' > ^ d to 2. I .< ,e < , <n u <i U I '> ki nt Uc, I 1 s it! ! ^ \o 1 , \\ ' >V 
t s \ 1*U i t i » * ill! g<m Ot > f W 

in. pit .'lv„vi - o : •' n HH actnsty. Duplicate reaction conimrtns • v, I i J 

p.T HHK I i ko< tJ t , . I U | 1 1 R< i U l> Kv * 

20 6.8, 7 A 7A 7.7 and 8.!, and buffed wish HEFES (pB < 7,0) or TR3S-HC1 (pR >/= 
7-0). Error Is exposed as standard devise on. Figure 9B shews a graph depicting 
n I t v i s v m ! » v ii j: v. u u I im n ul J k HIS v HA 
I H VP n d t) k i u- f j< ( f^rtt ut, in mu: it »t i stem I 

sequence that do not m i i > s [ m ui.m \ vi - \ tU t |u }>mc' » 
2.5 Ic<cid'oj os J ^ivost !d ik Jte <-es<. >ec udUJ v ot ^ence p a ctstl I of 

m, t . HMM> p to«* i.K f'Rk HH IV-esili o h^t» '*0 iuKia^it 
tot ' f j u k ki f s n&< - t ii ii Teqnii » tcrnat on on ? Sdu 

u vi -don s i ^\ <vt ^n, utx. nj^L.v ic\ s t„p< joj i;J\ V it v.r*vtWK ro I 
I 1 ok n U it o 0 tetk ol i <^< R\ eocis 
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five mutations that maintain &mat mslm&mm&xm UNA mta^etion, but do not 
it, 1 n'iftiRij i 

Figure 10 is a graph sh « ag ih ERK2 c n cm n S i 

1 ' } * u t <1> S > tit M . 1 t 1 I S " t 

5 xaned tsws 500 siM to 70 pV ^liun iv * s >. ^ 1 > ^htt < ! , ^ ,i , Cb», swd 
«. 0 U-'K ' 

luuju 11 VB <hc <,v\^5uK u.'vk i 1 > i it tt tt 

s j_,t t \ \ i x i *> > > v i - i ! ]i i c t ms 

)K HI n iv 1 i ^ t ttt ] ,t i i I I )il " )\ Z < U H 'tit * 'Si 1 - V 

10 i % ^ v_ (Si maQ mt Corp SA) t p t'Sigi Chemical Co C a 

<' t if] | t U 1 ! \ ^ v. I { t ( \ 

>Ut 1 t vm!>« pt< « <c < ^) t 'Ck it»nu ' hov > p K.^h<r l, ( ) t .)vi] v 
i mi , . n v. in i > i iluu 1IB I n t 

su Rsti It iva ?vt tt u its t stretso . ERK-iRI rhc pceyttx 

15 ^ i npl >-?b v a* , f TO til. < C <^ p, ■ i ^ 1 1 K « 2 i i tiled squires) or m 
the i t >l tt f i> u .( ii tt K t t - >. b ' t 1 ' 

ti i iy It' >un >u * < » ' . . ' 1 v i t „ 5 t k m * 

I'i l ^mt< R'Mt lHHi f . vb > <* I ~n ^ '.iim -Hi <> SC.il 

bourne vnni t^.i >v Eli It !,<> s P\ s \ t »nd ** * i <<* vrtalUn .and 
20 slrt-pto tyi ' i tt > Cycling K562 edC (2 x 10') r« on ttxl a kmase t t vim 
bul t pit *o B ^!KM5vlv\Rn'w»)3tCj?R\{!t , * ii i * 
u.gAm Impvptm* 2,5 \igM pepsiaim, 2 vM bsmmsidxm., I mM D'iT) end lysed witfj a. 

i 4 > i ( ; i U-JU " "> s i x t i s A f i I \ i i ~ > t < 1 t iti ~ Ih 

» . -'tl k 'in 1 - > ! ptoi tt tn m < - \u.' I t tt t* ' nu the 

25 uxt C ^ it v- i Li . » \ J 11 t rpWisot>>ateJ ERk2 

Is iisdk-ati i l 

figure I2A-B shows the d&iemon of PRK2 .n mann52Hsn cvlt lyfwtta. flgwre 
12,4 dwsvs 3.T5 S?^S-RA.OH 4 a K562 cell Csste t a final coitcesiratioR of 0.5 mu/ml 



Cell 



l he man < t h vas vtstjaJi*ed G»m» sk 
tmm staufate m Knaw mtimted (km I), F%a*e 12B 

lysste (0.5 mgml protein final) with a «uei«ase-sfeW« srf?steto IMA rod* other™ 

Observed actm& rate is expressed relative to the observed .» t ii* u.te in xh ,n . v»jc<r of 
10 500 «M ERK2 m the absence of lysaSs. 



» : < if 



;he iVvnJ Ci, Hume !U t ■ j v.- , 

of « mtobate EHA 

1.5 constitutive enzymatic sudefc; acid molecule {Komofes clwrakg* of a sttbstj&te :RNA 
(porter molecule) earryiag a eymim 3 <Cy3); &e result is the MM of 

nxmmvmi zmmlm to Cy3 «m Ffpm UB i« a graph stawtag the results of a 

< M«^s) was measured in fee linear phase of the (5.5 boats) mm & JHStaoM 

F4500 Fluoroses Speetrephotometer. Secood ordinate (right) repress the 



J S eu^n i .l.v= ; U- jP F;<K..li:iL -t 
sr the pbosjtto^ated form of ERK2 was 
h< art) i ekmsnt? m Figore 9A 
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i sho*s the ^eafc^v ^ kiC act wtkm as indu-at^d" by tU Uatne 
observed activity rate ot ppERK HH , the piesenee » 50 nM pfeosphoiytftted I-KK2 
, ) R„ k »V u^« v ^ > Kk\ 01 11 She aVcme of am r mtan \cttvttv 
rate is expressed relative tot*, vah r <>; P oFRO. 




hre ensymatk nucleic acid mokewiee (teftj, b> rowwfag a pottos of the 
c acid's sequence (center). A. target nucleic ad< 
nucleic acid <nght). The exainpte sbwn is non-limiting in tr 
a 0 (eg, 2, 3,4,5 sic.) cm be used to modulate the of * 

aid trowl wra^racy i^jii events or combinations of effector molecules thai can be 

Figure U she* a am limiting example of a Halfeyme Catalytic 'Pktforni* 
voo.puarg a Class i • fo.«?>m> (SHQ ID NO: M) s HCV effector nucleic acid (SEQ 
15 ID NO: 65), sabtrtte I (SEQ ID NO: 66) and substrate 2 (SEQ ID NO: 67). Catalytic 
activity sflfee maMeomponeat sensor directs the attack of the 2* OH of substrate 2 on the 
eat the 5' end of substrate 2. 



17 v..^ a TiJ sample of . P \ 

the S'-UTR is highly conserved. Science of ft* HCV Isrgst (or 
e in all HCY isolates, 



Figure JS shows a nou 
A DNAs^uaiee library is f;s 



rtd . lifsed ! is 
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HCV- 



(LOD)bya S! 

lite F4jm Is cleaved by ENase H at seque 
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tl J < ih SO <Jhxn * si t It I ><"vL> L ' Oi< , 

shown for th« 5 s - UTR |m>e«ssed. &f RNasc I! (squares; and a synthetic 

Figure 20 shov - a r >n-l» si >, x ,v\ W of the DME p ocedti:« used to pwduee 
5 HCV Ikll nucleic ~u I - < > kc ^ "He mitsa? sequence litem is pnxfeccd 
tvn lis.d l 4 m i ji f < 1 , < v ] < u c >jv SJ U i vsim-J >ai by 

b sc. nf e . i >uf tu < > t in it S -u t'^jM W ilfl IK x 

Hal%m« ef&ciiar sequeat:« 'doped* to 30%. 

JO figure 2i n < i v s-, ; i t \ i ! n< - s )U > a^'avi- ,\.\ I-sbk-Hfor 

rate deiermrmtiom for diilsa^fsi clones). 

I)«(src 22 shows kinetic characteraartiofa of a single tun h ^ \ M i \ 

ym iaisoi mokiiil ekvil pk:c,i s ; a mcii j of but s M 2> 

15 i ivait 2* nl t o > % \ r„ Mvtj i ^ ! t < isoj ! u f , 

usuMfi} wi ,j h'v 1 <] 1<V u'^ ^.s^- ' i* \ 'J >t- » h\ ukjwsuio, ^seon'i,^^ 

i ^ot i n> i ^ ) f > ^ i > < i 
an<ik;-.e<; !o k <-rmii\& affinity. 

I «tiu 24 show? i % n n l \ d !jk <^ s f u libraries used 

20 DMEkb Ths-ec in.d&pcn<kMfy produced libraries based <m ibe olono 8/7 HCV-Hal%me 
sesasra cosri s i 1 1 >iVi sequeft.ee. 

1 ^tt 2? 1 * * il ! »( - MO of . >it \ » V ,L Hi -.05 N*} 

1 vJ f 1 > > ( ~ - > l1 J ) I J ' 

hKil ! ~ 1 1* > ui \ <> ii oi ' (.is v I n <i s 

25 v*\ci«i> fehk*w j vtbo^e . n » i c an > u vVMs\Miatt" 

2 tnghb, Su^N-'toiCAJomcUic anH»um% .u'nJ^Hr^te i w^rc u^cd i m«»u»i a , cyoic 
i t oatabv-sis on she right 
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Ft<!me 2b shew s a - ji jr tutg sample of OptimueJ HCV HU\>fflt>, item 
DME-2. Clone 38 and elooe 2! HCV-fla3ik>TO«s obtwd ten DME-2 have similar 
x,jj^r.<, e?1v.d tvrtn the m'ep > t sn a4<M>ost tr> the i ftunef 

HCV-FW vn t "t i -se DMF- 1 . 

5 Figure 27 shows m example of Multiple Turnover Configuration 3. The HCV- 

»J s,,l<5 U.itC >',M1V i2. tkvukiC^A 

i ) »;( , > i <m - v 1 i{ 1 < si > t , ■] it i 

Hi i js M>0 it iTUif« tw t, Ofs !i< v !l ut\ M^HM^Im isgs ul \t i 
SO n > . m \ i it. th!)i wu- ivfss v -> <i i mum , j ml vtsKttotc ERA, 
i it v H<, k t \ i'i i ' ts in i", " mkm R\A u-'lj, „ ;o, .r,l V k O 
i"i e« s: i->> ) a > *> 

15 flower) of HCV effbetor. 

biz trc \i> hs-w-, the > m i tv t i t. m t < >s ,<< ' < ,t 1> X \ 
v. fut t oIpikI i"i < 1 -s »u J i i ,i< . ' v bt , . 

i urn i n dtwu,d ruiraK < no ti J n f 3 hon/ortat bar itpu <nh i,fc.k|J vunt 
pirn two standard de viations. 

30 Figure 31 h<^t >ri oj< L .1 Mnir ^ f* , « <, ; !,!(>.■ 1 i k lit \ 

Udi? rm i it j«w vd Imi i tr a ^ SK \ 

Raifeywc. Optimal vah^rate 2 t substrate 2-4a) forms < ha.se pairs with she KCV- 
H-.s jn s m t << , i it to I > \ s. 1 i tt . t 

I i_ur4 V 1 i hi' < s , i L i < t 

25 e ^ e» 'u 1 Ml '»k k 



. it , i I ^ v h in • 



2f> 

P <vf s v> n , , . E >, ^rr{\ } -U .00 mons icth 1 a kJ lor v 
d 5 m i i k Hascd la i 1 1 t! t 

t » t ft s , i -a>Ur* t>t J U „ t f » ! u u t 1 > 

potynaeVvuk-s. and or dt . uk" th ^ . , 1 i n utt - < 

5 ot tmki 3 s 1 ^ it t s„ l t , \ \ < j s. 1 onpo ikku a. ^ tti^os 

oiokcdcs by provdma a v m sv.fi* \q the t; t construes that can modulate the 
i f the s< 0 seuk 

In eras embodixne^. th.- iir-.ui.* ;c; v,- „s 'j l 0^ - ;^>tkvi stuku 1 d -cii-.0T 
moked mpn 1 one < ore n is oleic id coiTi o it - h > u m 
i0 u-jP! .ctj.uiinvaM >\ v 'L< u> t ompeocsc . ^ ,th cn.-yiui.ie tuicloie 

ad \, ,h >i t u ,t« !! i ^Rtit O f l ^ s. a v ]ki ftokx ik 

idtH I t J! < 1u v li i Is t U < x du H 1 it t 

fe£i< oj 11 oh v \ j< J ' dt ; t <> v v « noiecule (a Ch^l ->uKu te) to 
1 UK 1 p Jh i = > iu . n n s t 1 r rohx m I 1 

15 .utv ulf t b to uo^i ^ ^ dt . ' d I. u lij.nl diJiK <* o 
or ceo 1 substrate cos 1 termin j sp n yet ano he! end d 1 t 

the reporter mokade ot" the mveniion comprises one or more polypeptides. 

h i. d i Mit 1> oh iin k 1. ,3 1 Jo p* f ,1 1 tu> I t acid: 

si^OT ^.V^ <k , 1 Jf 1' Ml H.-'.v] \ 'K IK v. HIM \ kl', ,U . v iT 

20 response to an kteraekon of one or more dfector components with an enzymatic nuekk 
acid 31 1 1 i .3 < - i 1 < % 1 * a k 1 vk < 1 i 

cauhvos > ehorrsc^ j*tt 01 u . 

K4dion s;o h d p ds v t v t in > ; uiothc vsnUt uwiit ihv (vporfer 

hd ) k s ^H!u 0 u o \s 

25 tn one tt >« < i > >v a-. n<> s - 1 n I ^ i - !( saol jI 

^ h u r u v i t , * 1 ;k\ 1 '! h n '»o h n , ,jm t m J k 

. H 1H k'Cj\i> x< 3C3 3 n t1(i' H'JVM if It ! »JJ„ ol * > ok 1 > 1 * 

, ikt. to nwktf up ihe e»» si i4 u nik t ^ a id toi f ? 
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c * d rvponei t-r < 'ah ar>i > * „\u <j on the ! ^iiui of at 1uM a pon< i k a 
do.) -c|V ncs molecule to at legs* .< portion of a second reporter mo.oeuls. 

In otic tmb 1 I ut~.< i> ' f * i mi t i a wthod, c^i>m^ u u *n } < 
i k v 1 'i v 1 ( tt i ton \ h i In ot f 

S fibs* j iifiii sck sso n u m<i h> catal tiinl i i on icpor 

molecule; and (?>} ass&yinsg for the chemical reaction on the veporte mofecnla 

i \ nh t tt h <j < > > i j , t > j t i 

one or mare enzymatic nucleic ackl comments ofs mwltkompo«e^ nmtek acid sensor 

< Is- U t. VI 1. s< v , 1 t nJiS 1 s t b i Of ! t T < t I L,l > p -tJts 

10 • u v ht, (i v.t = tS f -, t n H u o(0{x ; u t v>j 

the .tat tu . )p ., * t (i < \ , ( ! i * ) , , n nd so n Ki u It n m 

txfiK m 3 > s u t \ ^ ot a rvpoik* anokt.uk ml tJA y foi ihe 

it, one etssW nut t, a method of the i i funhc txvto t» -Ik- so^teo 

IS silt vui 1' ot 'j ii u j t mi tt s > mnh oip ni jikUmi, juU sseasoj? 
molecule Is available to oitetea with an <mysnatic oneiric acid eomponeos of a 
s u ! Ski { nc i i dot. tad n t v-o. 1 e\ vents* >n ? h t t l n m 
comprise *e use of rageuts skat cleave RXA oi DKA at {Xtidetcnuined m > or 
alternate!) cleave RX \ oi mfi s doi u; 

2® & one ontoodimeni.., the detection of a ligation motion catalysed by a nucleic acid 

^SiSioj n motile in m ■ tmviD n uh n .4 ill pt n.v <>i ho <. 



aosd sensor < i ' ot h t <-t i iihn « r sh , t t of a systescs \h<!< the ei&ctor 
25 compcuaant or target ruc? d c acid molecule. 
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Tt , ^ 1 ^ ' \ 1 I i . , ' t 

n - a souk if tb$ trnmii hwmti t i mtli stive * the pm& of the erl 
it . 1 ' { l n 

1 " . 1 n- , Shv b s. ■ - . .i 

5 OUU are 5H>r 'ro.tvuk 0 ifat, s^l j £ tm ! is suit ^ u iK fktua 

< tr-u ! t in t it " t ma > n « i >i< i 

I 1 si jut 1 1, 1 >,t tk s s 1 u ?U uift tut n > t 1 w, , si ns ibe i« 

ptent K*au.i ( Ks*. M * u < mi 4 it, imhi> t rtotl 

10 » ft, ti t i >o »>> 1 1 t.n ne ?n,i v )\ Am 

Oft bv. \* vs k 1 <u * > ^„ei i<Jl { t\_ Itmg 1 u.H > ,pk?t j I It 1 
11, f m.'itLu a him i << i i" tttJl hi ^ t n m d «o t >. -W- n 

fee 3 te^ s&mpk\ foe example, a bto«\l scnr.ptV <\on ;,.nk\ s.sb< i ssnple, una© 

'1 pi U{ Oil " t ss K - II J. i. , . 1 i > i w- I ! O if 1.? <t v v ' 

1 OK ill , V Uii [> vt>.<f.M t( 1' t.Si O I t 01 Sti tlUHi it t -St. < add 

s.h , n'okxuk uf rount mention is <m R\ \ r >\ * oo R\ \ >t mI i 
UW tR i tK v-.TsKvlintv 1 x , ,k j, t 11 t i.'.ooj u t <. ,v A 

mm tttokcrie oi fh? teste* imenooR is an RIsA or t>\ V de ivod fto 5 4 hsotnt 

\uits. u» *i t 1 ot ma 31 r ' t Mir i. to on hx KAu', ti Ik ,» 

MHN, tut A 10 IU1 1 f U, i t Mi, = I tit* s, It SI II. Ih, 

is m 0 *e st o.i <i spt«m, ssmpk, m subject 

fo one ssubodbistit a reporter molecule of the imtani inveu^oa is RKA 5 DNA, 
RNA analog, sr DNA t salog. 

1 1 1 <. i<t til it 1 1 r pp 

' s i J >' il t Ijiv^ainU 1 '^, \t'o ^jii^ 



is nMhai otrNx! ~krs -je rqwrtc nalecuk >f the tn-lTtt invars n Is 
itti bib v. ot o xoik ujpMt n ( <. i t w t ! o ! c i chips, 

1 ,ot , ,<,-,l in.'Tstlkv £.h It" ^.(^ iKvV^i- tK, t u-m liiiL^ 1 ^.l.itikll 

jtfSjx^Mose, 'blotto, plasties* xamfa mi poJj^cbytee Bxm. 

5 ' I d t » f t i th 1 j v.sd tn 

ototecuk is aS \ DMA, analog of KM A or aaslog of DMA, 

un<tl- i i >*- t u ',v t , it! ^ i :*i u ith aiL'iXd 

f ! ' > i 1 Hi i I < Ul ) Jj vl t I i V 

of tho Invention. Suttafcie tmkem melade <me or more ss;* io tufcs. ^ - ; < w>«j ^ 
10 1 \ • ^ j . i >t 1 v i t ( lipids, ajiO pi%hyUrcj«atboti 

v <ttsp.nu dv and ^n< toinbnK ssut> div-reuf. 

& another embodiment, a reporter moleede of the teve»tiosft is not cavaleatly 



emhod moo i i i mwleie add 

sensor molecule of ihe iaveotioa. Hie kit of the mvoaion caa fertfcer include my 

1 i » d < 31- ^ ( I > i, . v p. Tl k ( it) '3 < ni J 1 

U l il » K v. 3 I ><H , ]v i v , t tltO i . II lj! 

hs n iIk tl i l( » t \ l-\-\ur:. tit . £ < * i tit c iP«t)U 

!ua n add component* of a iswlttcoa^so««at auclelc add seasor molecule of th© 

i i m > { a < ' ttd i i t £ s 

>t v i'!ik*n ( 5tiii: E v -ITS «<l i ii'.ii m'^>M'!;1 >'l '!k iJ v ti hi >S 

1 U fU in. „ l.i, ,Jtit>! Mis illvit! v < 3fj.s jll.nl i •> 

( > .<! f< d. 1 x n ( , I } ' t I> I i ■ . i , 

p -U S ! 'it t I b»s 

If i < 1 1 i' > i- i! It 3t) i t s»d acid 

. O f){ its 3 1 >i i. 1 11 t) £ ,1 t{ 

(HCV) ;f Wep&tta's B viro* (HBV), hamas imm«iod«Bc;oncy virus {MY), human 
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<. u ill u i > < 1 > > *1 >< j '« * T 

Mi In" 1 ) "» t { j t t 1 i i \ t viiTiS, 

lit i t ; l > 1 n ui u tk . i 

n i I P >. ■ KCq 1 >>\ee f» 

5 In one embektimen? in effects component of * multkon;pons»l n«cld< acid 

< j u t i i i i <_ ts ac x r I t i I s„ v 

gene, splice variant, or from a small nucleotide polymorphism (Sk'P}- Such sequence 
cssjibc julkamcouvusL, ( wiv ' > > i c> i ^omMom having a 

genetic basis. 

10 In one eriibixfencsr. .us ekeetot eonipoxem 4 a mult v on i^j..-?-s nucleic add 

hp nk K iKiii uu' < r ., k a ~- f [' -> i t \ m 

,Ht v « -1 11' h j n pi iMu it d > , , Hh ill \ k x 

In o i il J <. ! j t if t a nl i n ackt 

< t a tut > 1. v t i ( i t . t t Mi j i It t jtu 1 

15 Cot Kebactefta Pactum cocci krqrto cci, Si^kyjoeoecL merit kK.ilti mycobacteria, 
i itok u s! k it 1 < m d v i > < ; v<s of a 

ill i. USUI Uv K] it U> OOk ft v.tlfl) ! " tW i 1 

d nut: i, tikKnJ D.'uMiin,,! k\ \ 

In mt>tl v *bo Urn I invi o ras«i» iin i >pu ion vt i t m < h s g a 

sensor HKrieeute ofibs invention in a m&mxsr which ■ • ■ <\^-i thj . ■ >fw\R->y 

in tmthtr raib "^ime 1 - vit l > i k t c- t oj .Ki e 1 t tip. 
hun5af5 cell, mckcan^ a \ expressson 1 txios at ihc kverttion, 

!» ot© t nb&dime&t the m i il i < i < >t ! i d jso 

25 cuk 'h i h a\ci j j i i sk t •. t ox 

1 - \ i t f i n I d ts il'iil } n v<t,n t < , j h p <■ 

! <> vr>!( on 1 i\ i Llw >{ „ 1 



35 

i - 2S0 run <t»do* In moil endxxlima's m dkittK compo»mt of a 
mul&tttnpoittai ludefc acid sensor mokeuie of the invention comprises an 
> u ul i j i > 1 '» j i i 

5 i ti < 3^t }j v> ui ^ t iJo< < v u^ixiv 1 !'! <o mahi, ii.fMii.tt 

ju ' k. d t j \> uk UK o nil v. >< t, ui i in i n i .-a 

SBO. ID NOS: 64, 69 s . ?G S 7 1 , ?2 ? 73, 74, or 75. 

ll „f d ! k 1 , t Ot v i K. Of ,t tf]„<> , f > tt k t ^ f kk k U > 

MMormotoeok >i ie isra 3 corap ses&noligo h > iagSSBQIDNO: 65. 

1.0 h a n.t u uJi»t>d iuH i i* < ^ i » th o ( u » v uw( t w>es . j 

oligonucleotide having of £>BQ ID MOS; 66, 67 s or 76-8 I - 

, ut a sb<« ukus Uk- 1: f> >. , ao » qui ' *. to t oi 3 ( n u Jck acids, 
oiAufstk* m S <« <d k> uak uJ f mhOw ( tk v3t< <<j v « u^pvt\Ucd 
<xn . >oni ^ itkip' ohhk at«:m^ M increase 01 te» m fh^sseui * m 

IS > O li -I * 1 1 

p a pit ' i 11 H El, s. h 'K 1 tUU ! c \l M ItKi i >t . i, „ I 

ctoakmmcsccttco, or likewise & change in U'V abmrhastce., ph»sphore.seeiAes, pH, 

« ( i SOt 1 } l t l 1 il f 3i 1) k t U k « i it VL. 

msiwBtJKcr. cmsssion of fadiatiuu^ >>- J>> . * kit- 

20 ot ^ 1 d-v i > k . < i 1 1 1 . til 1 1 w r «. t >t < n«l 1 

1 1 ( i < i t < ti i <. > t ( 

«• v> 1 t i' . ^ f 30 c „jw iwi v % k> i £ ^posies 311 iecak < be 

t k , 1 tl „ it < 3 < t\m l k*. r t v a) k one 

' , t' u - ' 1 *,k ti 1 1 . * ! *, 1 " )>>■ ) r l.' J;\.-v ui u 1 

25 soid v ti ^Uj'' 1 molecules 'ion- > o t Li' ' label w tron; the 1 '.m-mf of 

li ! ,1 d { ' tK 13 3 v K ( , , . ! 1 tHi d k U 1 ' 

Idbebs atxl en vne* K L>hb mis tm 1 , lot ^ oji >^ \ vi' f4 b ^ 1 
dnoj 1 > ' 
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< i pi , 1^. - ; 1 f < > * ■ o ems t f 1 1 lOTstiwi 

«{h*^Hiwi bchci^ acuvty tnuuo. --fA « ot, reunion l"if«,\s», 
i um;»k>i haiugenattoti, OeMogcnato uvUr on Lm t-tu u 

hydiugcoatbn, dchyclnogeti&fioft, saponification <tea*jx>mfK ation amrvuion. 

i u ieaeyt lycesylafr i *s latum, sifat on , 1 on 



t kJ nut i M. • \ tVuite<« 
i K< k M « r , i i ) tt 3 [ tu f H i hi nth tl u » 



sensor molecule, the ersx^afe component catalyses a chemical reaction on a ncn- 
4 i * .n it s - i il.in' , i no? ^ . ><.' t I hi ti ( .i.|i, U 'i 5- u> 



<\ > . t k uk- mJ > r } >|/ r t> <. , cntivn ^ Sax*, a 

- J l.kk l lllll I 1 1 v H v v !» I t 

i u o i n i t i t t I n v ! , n i r i The: 

t v i t> i\ ,{ «U txn*k<iib 1 . > > > , t i n I <u a J 
25 mrnor molecule. 

To ffw> -s -H, the reporter molecule of the rost&nr invention csm he a 

■ 1 t] 1 <. itj HI 11 r k < fhKVT: ,ni < il .11 pi u ! i 'o . ll <!((» 

pi O >[ -t ) ) - it h . v t L i ) 
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«av(TO^ju i ft 1 < ^ ! " i, t i d.Ji 

*<rf.. OS Fatem Nos. 5,652,1 07 «ad 5,21 Wl). 

^-Hl) 1 I't HOC * Sn *S v . t v vi ivOt K, 1 v 

oi ic m it entson n be i S i for!. jnpk, a d >e m ihm c« o : . c-< 
5 chaise, l\ i^o >iu ihf;i«j<h»n^sie i > o ) t i <>n n i n 

V ii) ^1) .. <i> J {V ( t -> i{> It t ! t 5 It 

Sv . i i n 1 * v j ill , f n,i x t it v aU ■>!! \ r t K > ^ u v n 

U IM' ,*) .k > . , i 1 it >t i * . \ 

ii «i < p 5 t if tht Liu, 1 s m t j; n > tk 1 i i s .!k-(K the 
10 chwge to Kti\ i> > pk Sw p-wct s of tbe ;ejx ntoitx t » u Islu ih 

*«vUi*x M5ovi« m itw an oi oaropte, mxitk m > <. r t < 1 «f 

poH •» Oil! ^ it Jim s ! 1 1 J i i vAifk 1 

I . j' s snt svtut 34 i ! <P> <. i < <. ttj j: ' i k > i t'k l -ignaltng 
mokeke s>r xepotler au)leC*tfc. 

15 k *..fkk ,a\n . - ->k kvesane svhjiIvk^ I,. s*.v„m ^t> lv an w nfro 

spiea*. The *« system em be, ;fer acsopie^ a sample tkdved ftota a» organism, 
a t L subject, pliTO tt v <j J ! f i. i n ) K< 

'fur ii ivho !f>< - t ( , in 1 1 t u f tiit u. <■ iiixli iu<.>oe acid 

compos ok-ok * . t s it iti w u u at icshuk h&\r?m uwy >k 

20 (. d >> -'ft i F k ^ uvt i jn I 6 t \pK ^ nj| 

Also, ia an> of the aK^« 4«<nKv» j h t i > K rhe er^wasic m«ddc add 
< poftanofss naold cid sensot £ rtok-cu3e KUJ^Azyme. 

in any c*f the atme ikxM iKd uf ; ' ^ ■ + i , > , <. n j t r 
adit 4 * ; i ik f v v ih nt nf awk k 3 + ite s mumi i w ^MIk 

25 o • I thods i I'uu 1 id at Ice si s !lt::attvs of the system 



1st uk. v t ><,h* > t fi t c r^paitef molecule j t «■ ej^u.e i > t < i i ,1< ^ t \ 
i a moot k> ^L'bo&ct^smar mol*c i s th»>opx*< h.tn p Vt 



^ < t s> , > > t i i 1 1 i 

n,l <yui U i ^ <. i . f i nMp^li 

t 1000 # „ E t t t ^ Mv» N - ^ < » »t U^t)) 

1 H j t f )' tii. i i 

£ I U h i i> i <i i t s i 

hmu 1 \ i \ . of v ..,iiu. pH ojTRd }( - n >jt i . 1 > 

f<>] HK1E 1 SiMlli. fl ? UHt , ( 111, ! (HO* J )dl 3 ) ( 

1M "\ 't i * t ~: > n< in. < n > th .1 nu TCh.U>>\ tk ^ it <!< 
K i n t ln uluip'ti tit | > in !v t 1 i i x < 1 i k 

!! t I M,T »1 j lf k l ^Hil^rt t , S Kin J < . <. » .1 IN 

'It v » » |M< I In t [I 1 I) HV 1 J »n, 1 ^tk 5 ^ 

muhix!-, I,! v\ t ssi th: H. I i iv , \ s >.hilu ^ t\ ,m c ' "Ah'j.U^m > 

polymerase activity can increase ptfymerizMibn i.a a chemical reecdosy for example, a 
erase cha resctit (PCR) a; em, malting in mqfli&sttiaa of a target signaling 

ttt i , Of SO t K tl.t'ili U v 

it, 4*v o lx t!to ^ )b<.< . <i% mtrhovs ;h S \m -cat be an w v#r» 
tt S i ; i t if) f t t ] m exa n c i 

nuunrik 1 a t plant, water, beverage, food preparation, or soil* or any w»r> n n o 

thereof, 

Ik ..r. <<; flu i^' . tc^r'-ic, -tii'-h-a- i 1 . i,/<>c sf^os, { tk >K i't, < oil be an 
RNA,DNA inalogefSNAoran* g of DN.-A flu 6 « imp! s reporter moiecok 
v ji be <tn UN \ m \ n 3 k ON \ % i <s w i r| n , 

) .< ^ ,m c v iis t v s • tin* molecule is *n R\ ! \ p Mb' it - P\ \ b 

U t Ms I hi < t bt v 1 UPAkM S v * MiflUvKl 

>« t n ob . i h t 1 . ikm^ lUratitt < yfess 

HO. Hepatitis P virus (fW htm nu iiv hi t 

— * ' 1 i 1 *n i ,1, ,* 3x ^ L } Xde\ir«;j <\\N\ > 1 j ar [ tJ! ^^hh>tj f uk 
Vim Type I (HTLV-:l) 5 eytamegsldvirns (CMV), Hm^m Simplex Vims (KSV) ; 



levpHAK'^ ^ il '■Wis f \ y a K«4 HKUh tliv4^ 

raits, ebola virus, dengue fever virus, fcUlw leukemia Mrus tPLVsi. ftmgi (e.g. genera 
v r ♦ t FV ^ Jh jot whl tlad opnnutt) pftrt teg. com m>v to to. ^hem or 
—Jim (e.g. tiiiman. mouse, **, cat dog, monkey) gorae. 

m dBDliit' ^ i it;nu the jmutf t« feu ures a meil ni ->t n 1 tu * 
.^pVu " >r j»i < n n*.uv ib, * herein t\c la^et s^.^tav : s v ub ss RNA 
saqneooe de vod &qr v t e fc Hepattt»s C vma (HC\ ), Ikpajtes i* i» HBV ! 
h«ro«i 10 i> tuxlvnu. \»us «H1%\ human - a ,Wt j k j ; t\i \ y* n**. West 
Nile vims (WHV)» cytomegalovlms (CMY), Herpes Simplex Vims <HSV), respiratory 
« $tSV), itxSuM virus, tlMm, fcot and mo«th disease vims, ebola 
' fevwr vims, fisKne leukemia vmis (M \», *> s >t (e.g. g«,«a A n x u>ilh s 
mi C^fosporium), plant (e„g. cam, soy, cotton wheal) or mamiodRaa (&& 
nn.it! isou.v rat cat, Jf^ rtunl >j ^nome bacteria ie.g t < > 

FlCntS-O K\! O j > N n (} )! 1 i 1 Ivl J t 

15 vhk't I , n\ t < . \ , i n tu.i )l > k;n nhu^ the -^\to 

is a biological sample from a §«bj©d, animal, blood, food material water, m&'or other 
potential sources tor m&ctio <. v h 1 com es t ... 1 

contacts??! &o system with the nucleic acid seasar molecule, where the nuelek add 
awkcafe 

20 ut'fok 1 i hi ot v s ML tp t ti f i tu u. j..' s 

s thai can be presets m the system; (2) € 




is R'NA 

Cvra(HCV), Hepatitis B vinas (HBV) 
<MFV) S pohovims, West 
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\ttt l !U, ' h M' M\t II it - t I < < 1 

uf i t t f i vsujs ^ t 1 tiit.ni 1 . > n 

i u H t > i i t i k LuV [if t % u 1 ' li ^ i,l ia \ 

K < ill. «o a h * > « i - t» s ' < m utio v. <n j , ^. u. 

5 ktmas, mouse, rat, eat, dog, monkey) genome, bacteria (e.g. Coiynebacteria, 
I'Tkuoi -irto, v. s t t I v vU at k {!! < cJ v ( u i tH'tcs 

M » » i i t >t , li d i t s tu f j^iciuy sources foi 

infectious disease agents, The a^&od comprises the steps <>> (j - cojuaetmg a n?p< i 
muJ(fClk Mth a » mpui! u and . i o Lo il iunafti' 

10 l|iil?rfli< t K >t 1 0 ,j 1 v! S< 1 IT v«, Oil id « ItOSM 1,'Hv 

with thf 1 u 1 k i i 't'K'iMi f j 

ix'lwvt i' i- a j sn > i»i ^ m h 1 h k udm t; Lvtik tv 

k i f is ni t \ v xu'i ml., ) t u uitimii 5 d (. k dih 

15 1! < " h >>ic ik n K } <. l i nj j t to ^ 

In siu> k "iiUh ik!f *ni Mil i- kk i^i^. c at5,u <C<] oa 

jkdid strops < t j b s > v t3 u } U i; j •] ul vn^-i rolecnk 

\ a f,vhd via one oi its tests 1 s b- a paceE mol ess e to • !<:«■< la »u< est acid set;so! 
mcfe-Jth it«t t Ml !{ pi u o *t t u r i h«m u wJcdviry 

20 solid support A test » i « uhibu j jihoiv « j - k . <)u < i< m, i <n raolccuiss, 
3 i > fvtu ^ u* l <i * , \ I i ! \h it, o t i t i v i t i l> 

minute at sad* address of the amy a<u\^ sh. momt M-r t\wiM ki vu,di v 
m >fcc ile to ths Sesl asixtare 

25 Ifi^ytftk^ik li'- i, , to.-, -Mt< 1 k< ihlurn- itnu > > > 

KNaseP s 1GS nucleic acid, or Ambmyme mo&t 

u jkj of lb«abone methods ti j < , m . n;d ,j nxlu 
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to atn of the akn*. t?Km<* < . - -it.?- • so cvuk tao conu^e a <ubk i <>- 
iek-et fivtn f !u ,i.>,r ,<> ^tt i a t f > «'t,o substrate, Quurarcrant labels, 

s luminesce! ■ u ; rid rait acs , la! is 

h -x < Iv.Nl ViW k ~ ^uvslli H ) I 'I 1 

5 1 v ! A i . ' i } » I v J 1 i »t > U \ i i. 

L v | > 1 i ' s u k i bt { i 

polyethytaio fifem 

to one --b,v iK-u «v t u imcm < u>dvd i»c crj « vo nprmesst of the nockse 

«cid sensor molecule i RNA, DMA arxaio of RNA or analog of DMA. 

10 to another embodiment, ms sensor component of the nucleic acid mm* moleetsle 

is covabmh if v! n> tiw nu,k n » v > so eule I s os Suitable ittk 

i J j -v ? ip k Os not in i ! i ! S tit r ^ ii 

j t P u o v i i > it i s i n t ivl any 

comb imtkm thvtml 

15 Is .!> .vE . nl >)uu n, j k s m si uiiiL'i^u u_ >i , :so! nokxuk 

L>um*i ^aletll o >:V>- - !\!iu.l> a .ivn 'iiihk, - 

lii one embodiment, the nucleic aod v» - i 4.- 1 • , t.\ oor.o^ are used to 

i . ' t, , '1 Jl tit' , t ,! i UJ J I f 1") 

nt tci j , u >^ ui \ s t oIki <i iuu.i 1 -> < , A \ su o a s 1 u 
20 jn<J joc hut &n not 1 t t I > IK t < ^ > H< if) s H *«s (ICBVX human 
m so italefwt i ilVi hmiiJii p ult i w:iu* iH polite i West Nile 
visits (WNVX cytomegalovirus (CM¥) ; Herpes Simplex Vitus (HSV), resplrajory 

t iS vnu-. tK^\t i Uv. i ! UiMiktu n i 

< \^ o., _ Lur i im mi i in P Ut I i \ „ mpl ' i, 

25 i,' „ i -c-tits todtide hut are not limited k> i orsTieb^tertji, hieiui ^ * 

?h >«•;, c£>kTi< Kt\t )>cobavtcn'*t s spirochetes clil.jn Ubc ind 
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{ \ti!pu.' rut t t »i -n -khiOtr but m. aotlwn kd to prions, for 
umipl * - i i BSJ s soeisted prions gas t« taction pmmm, iytrnt 1.0 km; 
j ()-■ ii) i i n vk i ho i v v v atxi otitic 1 <um i?lc\ >>l 

othe r pa<<( i m ' \ t biK x . n i s . ! t , t\« id. starts 

5 s fin !m> >i i i t } > V f t t I i s and. 

v f pi p; i d s 

I ik ■> t >st . t dm „ ><os t JkIv out siv no; liort\i o k-ad, 

i t K f« v k. t t htibKi ^ M'>, in i odkt opirh and v m 

JO Ihepirf" i. Siso pn>^£Sts kits f(X the iUccsion puUjA.ua ■* t~s{ 

muti Ms Istiomj m t ■> K i ni m s< j »j ! csd 

i ! l< l Hi p tit I " '11 Hi U» I 

4 pp prist nortc-r moke usom ixxume t c > j j « 4 solid 

1, >£ U Hvh t Udl Jl Ik. J < . ..iL'! Itpd tUk>1 o 

1.5 if u ot KnJ n stt he tn l fa 'its < , ^ i i u c<i 

Ilk ti!i> he u h us ^:uui> ii ^ p > t the usvi ol k Kit f P' pan a 

graph or table of thfe ibisctahle signal ($>r example, 0» tesc^nce unit? v« ;» -d 

- i! i> I -ili <>) tf j s in i lo . i i 5 t , v ; > ' u 

ih k % j a ? < k \ * i * t t « < 3 s f t) itn [ ! it t th 

20 vp t vt t U* t 5< < > t \ <i | oi it , tin xrt i,i utt hout th- 
ti it i it , <. i • i =p k !u , tm' ,i v t i s i 

k oik ^mkxkraent th< n'uk^ u i v. 5 . i w ;h , , o^cc to 

t 1 * Ok ik'.ai of of h-> t so, -,1 I S >N - i n ,> km >t 

I k) ' v t i I 51 tt tt J t » (i \h , ^ lit h h id 

25 wrt^j <t , t t i t mi i t i .vJ, t>«sbe 

JoL»lJ tbi i, \ V It't ii * SU IS v., .(.iv 1 ( I 1 . s<„ sj ] : v ,U „ !} ; 

<. ^ n t 1 ^ i t ^ t) >^ of ^ik* cxpnis'Sion >»> > ■> -> > > flu 

expression p4ttcnu> mi gatotypkg for variowtj p^r;x>v^, U'j c r tat - t d: t v a y 



n 1 > v 5 S , * >fi i and for manny n$> She K\3tnie ee , m s , j 

fodfoiduai subjects. 

' I it Sk Olid vll! f 11) lut IH' vl '« '1 tk <. iSt I k 

1 ! ' . inn mti rr r > m i m 

5 11 n 1 t[L < I ' t tL I i s, > M x l' v uli, .uiiiuu ink 
! i J i i - ! ot Vv t-UEtt tr ( > > „ <■ „ i .f i ;t 

Mi k rt i'pv>u!h»-v p ft Jv ► 1 < I he »> jvieic add seasar makcnles can fee used 

k daftcn^hik pnttvm <v *.r< It , thv h c< u ^vjn k< uMih>rrutJOii, ^tHati* i iiaiy 
^i|lu>\i rl vt < >,< h nib ej t^L K i^tl awdiii alR<»-> \n ^jj t>f niicfofo 

10 acid sewso* muta.'ules, **« v\4wk « h«u *itu<. «.d i< a t tiv , - uoh -s, c it or bead cars 
be «M.d to detect u 1 j t >1 ,. f< * ti i<t •> i w u , - i i w mkfo ^ iud 
sensor moMes can be used in proteome d >v« leteet«m k corio foam 
I imttH uoj I h us i i i e e i <_ e-, *j t u s utrv 

intent, eh Id oi j uh \ p okwtw. A ^Mrp'c «> « V m\ i i > m , t osm for 

IS ^rs|' Jmork }" u> >foii>-,, < Slu- „ mi J . h , Ld ^\3i1 a« ana\ d 

til) t 1 J v !S { l t V .,( v d i ) x L 

pwwm« 1 < - t 'k -h> t t « i } i - i | 'i ii m protein k 

f U t fit- x t I S t» ! lit E 1 i t i ' El t 1 

prwdacisd n u m< _i s< i , > <<ikJ > » ptuu, j ,u' t ■ , t s 
20 fo e>i ^3 e i m. v i , i t o i u n tk ui ii t Fox 

example, a jhk u i utijin + n <, t t t m n < » U. ru^naie, t 

li 1 vi 1 ! v ^ 5 E v J t J ! t > fh > EN V t . < '( if I i 

can be v«bsc^ondv drw loaded i»to sJi \\ f - , < t '- 

n >k ok vie o a\<\ , r K it iim k^tvtknnh < r *u i ^ ^,>lt Eton, rc 
25 ^ pr«<ti«m mantle <w p;^fJ til fvr "um <? j>a ; t uS) ir t p« : f Jj^-,^ 

gel f ( < i v - J< £ ] x £ £ O < 4 i kt SIM 

>u > > - } £ m 1 u £ j - } te<h I » t 

* <i itiK ill iv t n j um i , 
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I* int. ^ii'i') v lw i Uu v i ; u *>r * ^ v t n t > the tmemjou 

srs 5 t j in \ , pph^tv>:v, k r *.\umpi,. ;>< >vi'" H H \ < >^> . rvcnim*, and 

Pti" !v o \ Cqti .-11 k\svMOI 1 - \r. all .! U 

s( u * iUti < s n pit !i\ ■» \\ \ j us t tl m v , n » ) k v v j 

5 1 mi Hit ly expi ! * h r t k , n j s t j (C x he attoryro* 

t kuU tkat < Rat >,i r, eicuc ' ( fl' srtR\ T \ bsMb 1 )) ^H.ir | t - j » 
Uj n j ,nJ v. t i ^ul \ u ttu> vsttlidfr.tlh.Jnv u *f 
tbc ml tv f It sxpres^ion o.l Gl mil K ehievo hus x > moisitorm OFF 
expression t! vMyu <t t ft it g. pt t> . predion can be calculated 
10 \ in Li i img setesosn; <<n be t <. unu' st )i ,s( <t\\ nt J n iut 

ul v ! i < !i S < i >} ) On < I U u i J.!, stji r »*■ 
s *k i tk »( sts t (ill v m v >it it mo-xto jcik? evprc^on sad the 

• > - 1 ' s protein sn vws, These ■ nucleic id m Lx \ t 
.< ( f «m<J tu a M^ruhiu Jv,vii j ' v ^1' itiithp in n x 

15 pmmsK ©wexpsssaed psmm, mmmt KNA, wiid«t>^e BNA, coia^omdjs, metals, 
polysrrs o hv tol oil , t m s w< fthnu tins m ktl t s h a > 

of the i (K uc u vi,.i>i mokeule. h\ response k> inteaejoo \nth .5 ptt-detwrnined 
^ui t v u nuwkiv ^ , ^><r- * » . uL^ it^ u it or inhibiwd «uch 
m *h * J >« 1 f a fiirtictilsr tai^c* is selectively domvwgiilMM, Hie target c-aa 
20 u s > t v i \ i ^ pt t ui i R\ una i t 1 .v 1 * ) Ji m 

celtelar component that aiodulafcs g«ae expression or protein activity- to a specific 

v M i (. v l K) s<>' > s< )U > that &CtS>Sf«i bv !i>k KtlCtl v, th i w\ \ 

t » x di v a ' xmm protein are used as ihcr^N -j, \cn'^ ju vu 11^ v 1 

vn< v.\tijv tk lit ptut ivf ivs I s ok t ctiso: u c\t)k i v. vt t 
15 cleave the RNA eocodittg the target protem, te§«Ui»g in the MnbtUott of proteto 

- ->1 0 t v ' 1 v i f < 1 i till )' ^ I j 

therapeutic aatvity, 

j otcks sep t or mu n polypeptitk ^ hnni mWnttb <p! > )c« 

30 ,tt the t eitoodlrsg the protcK p^pti v os nnkt - i> " II Ik 'mi cv s r;st.. 



4? 

. R.N A mco&ed by As gene In this t*m4imtet> $ example,, allozyms acts as a 
Jo. u ib<Ks Lb. luuikji of l-k ps^m [i.i>!itR n t luWoS pw>l>piptidc . also 
\nh bit the ^.pie^ktn of the patera, peptide, ot matefit polyp^ide once activated by die 



, ' t 1 E KiJ >uJ . v .'■it OS '1- ! » ' 5 t ' i> Jiltd K\> 

au 1 S 1 * k i!l< , k< -t t !(<uUkMn tti - ttuisre 

preferably between 25 sad 300 nucleotides in langtb, more preferably between 30 and" 
ISO mtdeotides m length, e, &> M, M, 38, 44, 47, 56, 65, 78, or 136 ouelooftks b bttgtb. 
Exemplary DNAzymes of the invention at* {ssferabty behra 3 5 ai»<3 400 nucleotides in 
imgth t mere preferably between 2? and 150 nucleotides in length, 29. 30, 31, or 32 
nuclides nt leryjh tsea far example Santom at. 1998, flfcx*-wi/«n\ 3 , L3330- 
13342; Chartrost e* «l, 1995, NesMc Ackis RsssamK 23, 4092-4096), Those skilled in 
that ail that is rcqofecd is for fan nasMc mi tmhmh to be of 
suitable for ft* mttefc m&mAaevfc to catalpe » 
The length of the aucfcno acid molecules of the instant 




y capable of k 
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tjj tat sens i molecule i & nu> u that 

asot- «i»>k.cul m tK av*\ The mt fun !i nln h t i i tt 
s t rooWvuk tiuv « I m n fh 3 is & s 1 ^ [ u o 

de UtklCS l 1 st; i1 ' u v > \ t; iiiu 1 IM(. I plu U k 11 t J > 

5 changes to ihs structure of the moleewte. such ihai the activity of Ukj e««ymatio nucleic 
acid component of th& nucleic acid sensor molecule is modateted, for example is 

„ :S ,'Uv. H dk. ! L * UIJU i- J -.J .vJ.1! VI!) : kS^lM/lUl-Uii! ^'.k ?! J) 

i t I . ■ d'!i » 1 It i i 1 uf 

mehKfetg but not Ittrakd iu RNA >\ o; o^j o_?h thereof prou'^u pof lutes. 
10 .intitxxl ex. p.f'vi^ i,n suguts. nscm^ a! ot celloUr me, Mites 

pharmaceuticals, and orgasic a&dmOktg&tue ra&teeulcs m a p edited or «npi«ifei ferm, or 

i 1 Jttt t u > it K. » i U > i ,1 i 1 i t h 

>'ltt', , Z Itt tc ^ t< t \ 

if ilk it ttG ,C s f v U HiJ HIjLv ll 1 lltl m «..{,< f i . 

IS us? Ik \ l(n } <• 1 : -v j 1 ft i h t f « Ok < > to 

U 1 v I 5 I'll \ nt) K !3 ,H i uk . a tlk ,tt 1UV 

> ! i t f! <,i !„i k)J ■ >i ' n v ] MJHItu 

j i i it < ivtK't iinii'kl nut k i a tnsoi '•ock.k it t 

hut iK s ^ ! !TiHKd i 'ii ^1 11 L' ^i pL' 1 v vt n <s 1 t 

20 activity* polymerfzatioj^ ttwssseiftato, Bytelou, h\ droits -dUUo,<i. 
k 1 « 1 h <^ m ji kh o v! it. t vM^igcftHon* &ctanJ?cat'ttt V 'o v »n£tioj 
ik -rtrjm,!', >*{xmk ! > A,;hi it,<u<\ \<m\ - t u i * ^ u > 

dfi&cyUtioxi, glyeosyMm*, d^glycosykrid;> ; sibivni, deflation, bydtoboration, 

vpOXtd<ttEOn pjt\M>UilOt, „ k VvLt tk t 1 I in. i U' t !' d illJi !>) 

25 oxidatiosi, and u Um ► » "si ma I m kt tL- o jt) s >nn I < d Such t 

ith , k < ted Jtatui a;t p \ hv : i ^) phi is < n a 

i i i ci c ii. [ lie J ,ct c i t . i jj.< .swii thai 

^wkiikaily ckavess aad/or iigau* RHA or OKA m Hut tatwi. That the .TOcleic acid 
! 1 ii . nudc-<>& itr ( ^) k 4 - ' s 3 ^ hi ftut jot > iJarly or 

30 ' 'i i < . f < ^ >i I k\ x Y . t - t i t s ft< t j u . < 
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T ! R\ \ u D si in « i t nm it Us ss > u 

f l i i » > th * i i t „ \ ! \ \ > >\ \ T .! i ' t 

cir ) tio-i to ovJi' k'sY ^pkiV,-m^H\ ^ p"vkti\d V; COmpk re>t^m\ ^ 

b\ ess 50-75*i o caa aW be tuefid \ ih s mt hoa Isj id<k o , o tr , uvr 

5 inol< j _ .i! |»uw ih*. } is ts m p fh 'von4 .aih^ n 

both R)rl .«!c uiso, n, auottsnkvtAii subs-oxo* ti:ou-h spectk snu-aciioss of the 

n tk ^ is ) 1 sli o ) >o t i * n <> ! ,v 1 * c <Jt<.dt< \i h^M t 

bonding ckcr^tcstk tr e .i. 1 1 in \ il 1 t u lu mtcle c ds can 

be modified at ike base, supr, swd-'or phosphate groups. Hie term sj^yomtic nucleic ixid 
10 5 s ed mtCKl i%' il * ^it t ,p n< . i 1 'i k\A „t wafccRNA, 

catalytic DNA. catalytic oligonucleotides mxikmflm DNAxymts, SKA otisymc* 
ai a i ts. * i , k oli .wus fsjkktoi ni DNA 

en .•y ! ne. AH of these iu, ttjt^ dssaibe aucfeic acid uk wiih vi < k 

activity, 

IS rheu «?e s.^-u-j liu - u ^ h ^ L %£ jHt}c iwckjc »ck! m^kenka 

- -.J' 'it ■ mon i km, nJti ku n mui<-. to haimm rK-k m *Ui 
ps *t ' ^ ns { r «it tU t, v <\ m t ^ ru ► o< >*i » v i 
modi and Zin&yme modf. 

By "nuclide acid sensor rriokcyk" as ased herck is tne&sk a nuked: mid mokeok 
20 ulnil «>** ni.it. m g]\ >. 1 % »> lt .s v> , oi 

absent oi ai\ ufkxun m k„kt. i . n > * t mp 

id l < ' i OF U U ) i i 

FCT Pubiication No, WO mcotpa?at«d by reference to in its eKtsrery 

x n fk> J i « t i tt U !ti« i - nsKk.o i id u-o o ujL or 

25 t i's U . , * tl'd I, - find U 1!H 1- H» « J.iKk c jcU 

stfivfs moko«]e as smbW from «ne ot mt ft zymu c nuclei eld 0o« « si 
i u d to as 'auu, i i ? o m ' { v K -u'i jnd n ^uhk i t 

U<) mmhon tt&X to as "effe > « orsenfe" .herew). Tk t juaj nent ■ nucleic 

J t i i ( ti Ss'U i | 5 l< Uk Lt 




c to as 

e tuKloc &&\% svhcxtm one of the aqwate mieldc add molecules » 
JO n> . t i > ! <> }<i a .ttu.ioK- o<M o Uiik* l\ attached to a 

poTtioK of one of the nnckk acid senior molecule compo»s»ts. 'Hie ts 




h om msboS eat hs u sraeii s o f the >neat with the e?i aattc n«c! c 

*csd component can f> do a ^cul'c^t i t Uuc h < 

vn ■! mekc k - K + is i uK »iti\!u < \ k. atxXUtr I it ~\ t \ r, v r o »ih hn u the 

» ! C f » ( f th 5 ! 'HI I lt1< 10 it lili i] 

M iM.lt nn vht Eat - ( i \ U nki kk o pjntttt «C ik. multis. oiup fitstt 



nu n aud -^nvs -si >k*i do <n £0 titk > N -a ( f f i i ) n t mi , 
, , ' u ^ s 1 t n j 1 1 a it tk i it 

ukl , rj» itc • >£ riwkk ^k stMi (i, LvsiU i oo\ > t^ol s<*s tovciopk k 

At\ t lot i I * l i S th v'k < L in tkit {• \, i ! [UMI 

3 t } Efk HI Ull. ^ * ck t^UM^ it. _K lAHvUies tlkkwOW £, iTiteU OU"- 

5 Use i £ . ushik agen an or i ' ro- -1 K,„> tvirt s gonetk xosis In sot ;r 
(«i> djtik" t uf.i»i « »' <.h nun v < oh , i, i,u v >- tdd oumpoimt 
ei the sethe stv. iss >it v >i k nteraets v>s(h fee 

«. n U i dvit, iulu'! v\ v I k, v i kit iitxavuu 

10 it- in mother or o h? cnl i 1U\ * s - oh rud . ?sp k ^'to; too, >in 
t ■>, m 1 part oi'tho active she of the > ; ? www '-o.lo aod iiomdo.. The t_m . s_K tot 
earttpoaerrf' m "effector" cats also be referred to herein as "target nucleic; acid" i« the 
t - li !u i > s u < o n, >r> j k ' s i x i t i i i j 

t <■ lx Jv ' i< ^ u, i h io H )1 i ! k> \ti n"kiv\ <n •> to u t 

15 - ii k k oj ■ ii'ui i ■ i , i tu k i 

u .'|i ' t,t i ,v , v> o i i t H in 3 U!\!eo! 

^ >i ik » < u. ii. - h i in 

t!' fi, ! i <- > ' Mreui „ si leu iiln t , ,|M>. 

*o w la *■ u <t I f.\ hi I i ! lutu on i id;> ist 

20 ability to repeatedly efewe other separate nwtek acM molecules (codortodeaae activity) 
or kgato other separate mekac acid mok, i h s r, ro->n ^ '\ s i i «ntu *<>;»iix r i- 
v.4 £ k uiln >t <i iu f *i vt. < v. <o j L ht itj! ji«i t i j 'it 
oudeK, «vol v.o,a|.« JikOi 1 th «. Kiotu^ ti d >i 1 ^ j t <. i m have 

compkt)ie.iU<u v u j s»t> • « > w k J reporter molecule, ait4 also 

25 1\h ia o\hk i s , tn s-v> tK , » v d ^ ^ ~ ^ *• > . ik^ddf !A\ a|v<U 

S! 0l« i d ' v £1 tl> TltLl a lom f S 1 HO 

] ^hooyo ibUtomtratj lecuterf ^ iii:o i» .u .Uh d h-jv^NA 

i i 1 i d . i 1, h »>' i t Of + i (R\'\(H D\ M.. !,li lf( ll v p{ -» 

of m olu .<! so' oni.fi P$\ ^or.ipkn sk.ru s hk ok m Ji« - I 
30 hybj 1 oa.ilt u Mt £ kkltfv til i H v.*nikitt(;k Jl* » 



5 By Vttbrtn 

ssgion" is tmmi that portion or region ofanuefefe add sensor molecule which is abb to 
totmsi, for OT*pfe> via complemauarity (*«, able to baK-psir with), with a pot&m of 
i» substrate or reports Preferably, such c«mplem«sM»rUy t& 100%, but can be less if 

10 Werner and IJhtabeefc, 1995, NucMc Adds Research 23, 2092-2<*<o Haranuam «/ , 
IW, awrf ftkfefc ^ Drug D*». t % 25-31). 'That H> these arms contain 

e wMefc are attended to bring fee nucleic 
vacate, tor example RNA, together 

V ' v*. J. a in, * * t* i lli UK < - <.<^0 S'kS \lllv ottllC 

15 invention «m have binding m drat are contiguous or non-eonttgnmia and can be of 
varying lengths. The length ofihe binding arm(s) are preferably greater Shsa or equal to 
four nucleotides and of sufficient length to stabh interact wish ft* targsi RKA. 
Frefiimbl^ the binding arrn{>) are 12400 naMte m 1 
binding mm m% 1404 nucleotides in lengih (**, for exam 

20 mpm: Bmmm et «L supra, Harapel « Bftoal-Meoaace * <».. 1993 

&%£B0 J. 1% 2567-73), if two binding arms are chosen, the design is such that fee 

length; ffoe and $m mdeo6d^ or six and sk nucleotides, or seven mi sot 
^b^mw jsjraoeuiwdoc -he boding Mm* - , mk» 0 



* long; four and» 



t 11 S e<5t IV <f ,v Mlli«lv oin<» t l 

, ■ r<,^ - i dsn <. si * T3 < * ti * id ! m fit <. i t m ntk i 

venues ku er eo ane oueieic aetd u-wmvit d lik -uJok aod \n o loe^k So 
rnodobtc ,u> a a- tuKi.nl ,< a nwt.\ tlie < \iht <. a', it- ut fx « tivkv ^ tvs v-j 
5 t , i h ' l j i uu . s v, j ^ < tht si- In <fMhe {nunssn- coTTifonent, lor 
^w«f>k so ) io i i j i ti K h if i i us v i j i.i t f t ■. 

tii U m o i tp< n t m <. -> v t , mi - i 

j , 1 uti i. 1 ( * - s v » , I v <■ \>h rv - i..kni> , , i * 
COTO.XMX A H i. ' o \ k t v t , t j < iii u' 1 IX ii v ut ti i 

10 molecule. 'The sensor component can be tiers ved from s naturally ueeornng fuielcic acid 

i a i pic R 1 i 't < > i< i 1 -Hi- 

1H, t ' ' ' l 1 in i f i 1 >! 

1 HI \ ptl k O h t t 1 v t! T ^ Ml i>s p I I IS R 

U'klr i ! xis i s, oh h s - \ I isk i v. jo! tut t b u lh 

11 o ut i I d\ s v i t i < t ki tide v h 1 i 'ii i ut s h i s 
' tfr<o or in vivo < I, < > k hs i as are know in the art. Alternately, fee sensor 

i i ^ vit t n (. u si i in e v i i f 

1 md so , ti k - oIm i. -in \uthin snar&d susddc add uxiieaite. Stxlh sequm e < 
>1 i vi e h v JvS yt -1 vi > xp . '"lui nl ma - i to S ku 
20 rsx-l ,K rut. < la mil s u'a *i \ji<v« : fit Tit et 5 cOmposjotit 
c&n be eovaientl nfced to i s n mokouSe be non w\<*lentl> 

-vv kJ \ jX \ ii Mi > n 1 11 - uun id Mi' > 41 t it i hi, 
ii\ r ids 3 i h able to selectively ml tbst -ht 1 i \it\ t h It 1 sensor 

25 "t t pkti ^ k ts ,ur t-' be t>< ht ut . ojv ^j^ 1 to i ntis In ( i hoTitl{{-1 

\s |uti 5 siii 1 * 1 t 1 r nor traditional 

j'^ ' ... he msck fecoies c- j inn die bituiii free 

1 ! - 1 1 - i 1 ■> 1 s t 1 u rsipk u i Hv fscs 
, << » 1^ 1 h < ie » is. S t i ^ I „ a, . j 

30 cleavage, ligation, tsomerizationj phoijphorj^atloo, 01 dq}ho^borylsrk-n i- fn ooo.t.'-n 
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of binding free met&t&i* enctelc add molecules is well Ijkw« ro 0« art t^-, e.g 
Turn* «t at, 1 <?$?, 0,wu. Bat lit pp. 123-133; Frier * aL, I Pwe J** 

Acad. Ski. USA mm7%m?7; Turner «* 1987, 7, 4m. Omn, Sot. 1Q&37&3-3783), A 

s to a oectcie acid 




10 By "slkyP group is t 

ebain. hraached-cham ami cycfie atkyl groups. Preferably, tbe a&yl group has 1 to 12 
carbon Mai* preferably it is a kwwr attgi of ton 1 to 7 cartas, toore pefeb^ ! to 
4 carbons The alkyi group em be substituted or wn*ubstit«ted li© substituted the 
substituted group(?>) are preferably, hydroxy!, cvmid. alkoxy, *0 5 -S, M02 <*N(CHj)2, 
IS SBabiO, <* SM. Fhe torn also bat ludes all nj 1 ; roups w! n h we a 

, least HfB cadson-casboa double bond, usciuding j 
, and cyclic groups. Preferably Ok? alkenyi group has 1 to 12 c 
.■ it is a lower alkenyl of ftmn I to ? carbons, more preferably 1 t 4 

sufetltoted gpmMtm be pMbrably, hyteyi cyaao, ajkoxy; -O s: NO2* 1 




Kbrwdvl Jim > I « v . a ^ p*. ^ J< < K n. T 1 » i .< mn 
n* Ik on r t p It i < v -dfcw vjtttotj It 'two iKro 

25 preferably I to 4 carbons. The alkyny! group can be Mib&thuted w umubtiitulaL When 
NubstUHkv she MtKsta .\d ^ 0 K , pr> rcraHv hydroxy, r\ano, Ukoxy • S, ^ 
or N(CH 3 )2, airrino or SHL Such alkyi gimps ea» also inc tode aryt altylaryi cmbocyclic 
aryl, heterocyclic atyl *m& and ester groups. An W 

awgtfai p elect* 
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eai&ocwli a; 1 Ik, elk vry] usd sry3 gi tips a o which can Ix opt.s. » 
u> n >ickac! i i ->tm „n ,» o <n' l < hiW t i 1 .t*«»^ th- 

hu3r»>y1 0 OB o a jlVy a&er>1 i\> ivl M J -,no osoirp A» 

Mb I v -t.wpnuf, o in hlu ^ k 4 > i ^ *u » > m k U 

S group (as k cnbsd above). Catbocyctic aryl tps are gs uj v itod fas nag atoms 
' '* ><«K> 'i tut- tr. »rh» jum , ip » k s ,N nut J 

Bete h, li < ? g? ups are group i&vmg ftxn I t helm lorn* s rim ton I tl.u 
<*' t* 'i -it . « vutj <_r o < rg afcmw .ire oarlv^ »k 
1 «■ » tui .u » j« J t « i i i tn ) Ui ti ! pna f 

10 pyrrsfyl, N->.low alkyi pyrrole, pyrkskly], pyrawnyt, imidsaolyi aad tfe» !te s all 
optionally sabshhtf^! \. » j«/ k „r> <o sr. -u OJ-KU-R. whew R j o?t vi Ik . ' a \ 
>k- i 1« JiOjjen. A'i "u*«r" nsfere to an 0(OVOR< v.he-x R st £*Ik jik>i Jvi 
j0 >h hydrops 

By" < c »hkS< *mchj: i >i\ t h <im » hi s s < v 1 hkagi 
15 with a pbosphotylated sugar. Nucleotides are necognked in the «rt to include natural 
bases, (standard), atsd modified bases; well known to iht- ml Such bases are generally 
located at the 1' posstioa of g ftrtdeotuie sugar rooiet>\ N«cl«oud«* g<merJ!- ^nrr .■ 
v ^ shJ ' Ki f'c vl^^'u;> > .tiR.ol, > vjn hv» uiTOKxItl .u M ijtt ,d at 5hv 
sugar, phosphate and/ot base mafcty, (also refe .<< » n n My m miolmtkk 
20 dtafo^ vii tvd cko< on w L 'ii it <t d t j,t k< 1 , smd 

PubUcstimi Ho. WO 92/07065; Xkmm et at, fet^Miomd PC? Publication No. WO 
,r .. s > , k Maian & Tcymam w^-w all «a- hctvby mcoqwatvd K t>.c \u > 
fhw <tc <*^cil ono , <>i m'^i v m.u a,.: hi ' v i^a xn the art as 
25 snmmarke<I by Limbach ef si, l$94, i^efete ^fe 22, 2183. Some of the non~ 
hmrtnt;.^««pk-o Ik st x mo. hd i , -Huuhiikktar h > i 1 t.^' 

illlKxltUOd i 'J t J _ a < nr 1 t U ' ! t! f < _ j h itl 

pkrt'l pvido :.4,04tunetV<\v ^ - , ^ , ,j itl) m 

Ml \;L nm«. T .iai> |, jii.ii! , u ■ • ^;nc;h: =c\;:d» u r- t db,Ha^me 

30 n ofh> tit iv) S-h l> dslkc fr ik a < t s o t >ts *t,s 05 6- 



5? 

•> i* d, ( ^ n t th butd n, ) p*> p> ..vmi " ! o )K im ft t u 

< brtxysru do 1 tit m< ? i t t bit beta ) 

< U o Iqj t . <, e tn^ii 1,\ en tK . » e, ^ ^m^ylgiianosiite, 3- 
5 nvih>Lvftdme 2 " bli . os - ri, v'ji^mui, \« ti i t^mr^ 7- 

mdh J s khi k s? thoxyaminoi th> '(hctrntu mtfhyfiuiiinom I ridin s - 

V ,s< ikm'^u- ,nt, \aO- jinn iqixo in. otk m<~ - ^ ^etic acid, 2~ 
diUKUcix to.o«'c k i\<. an {Bu i 1 
H) 14090; UMmsn & Peymsm, supm). By "modified bases" m this aspect is rns&ot 
j o tV< t t k i » jo i , j ' p , i < vi ' ui 

t ^ ^ s a v i i tt s f n pi \ t > k st } } E < 

oi an nuciac acid Mjmoj molecule ;«id/»r in die sjub^trate-bbding regies ot l.t rutelesc 
.?■•!•! molecule, 

IS By "huclwaJc*" is wkmdi s ... i _ f u \ . > < \ $ 

« m » i i ! 'f. » ( ed in th ' < td * < 'otdardt 

and modified tees w«31 knows m the ait, Such bases are g*»c aJ \ ioea « at feo 1* 
P ^ 1 T ^Ko d i Cv« f » _ \tu.i — v. > i s M,tup Ul St, < 
>< tsi it ^ ^id.^' - <m ht.edo «... Ik > ia - i i ut rto-t^ 

20 (also referred to intercbaiigeaW) *s mteko* ti t i t l i »u 

' iKi.m . n st t , o I o ,s > J 4 > t jup^ uui find 

MeSwiggm, opra; Eckstein a/., fatoatlosal FCI Fixation No. WO 92-u.<x,5, 
I smart ** iflteiwttfcjfial PCI Publication No, WO 93/15187; \Mmm & Penman, 
2ttpr& all are hSK&) isicoq^orated b) crerxce hcttin * i u > < > t 

25 modified oucJcic ah ba.se>, Iihw-, i n ;]:c art .ss sfmjtmarjVd b> Lwsbads ^ 1994, 
\« ' > AV^ ^ S t v Cl >f tii o < .ntjw^m,),. " u >, mr^ditled 

and <>•! j m^Lic 4cid basess thi m < ti< , tu * i I 

t^n. rmk p^dm-4-onv, p^hIue 2 phuiU p,tui< o.v.i, :.4,6~msi efho. > 
bcrtacn^ 3-RSt,'ih>l uracil viihj-droimdtit^ jnsaphtml. ,»\n- -j iuttd Ml, 

30 5 it; ytldii s 5 ^knds^^ fe|-,, ifibod>mjamc), 5-fedo«m!ke (e,g.. 
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S-bromoimdaas) or (S^ajites or fi^kylpjdsiidines (e,g, 6-me%turidke) s 

,u, 1 (>'ttK ih n iT< x^i.ak tr,;u ^ <. i>< - v > 1 utKUklJ 

tH , t or < ,''(*., Nit I ' )l < -A ,s »M i- 

I 1 J i 1 ii OsSTv: Nf. 0U?3 t>it 7 HKtb ?« 11^, 02 5~ 

tu;h lt itjj jikS 1 t ti<uit is , ."-nss'tlri .• u^Juidmtt 5- 

if > jl i ' tl t '! , ,)! ^ I [ 1 

i } i v $ I > tt n )t <]tt o, «• I s > i 2- 

10 &KXA + lUu< tbu <U)a derivative* *i os t n dsn el al, 19%, ittcschwnistry, - 
14090; IMmm & 'Peyman, J»#>m). By "modified bases" in thb aspect is mean* 
uJ.o ?;b o- th t tf » Uv t n> u r i, *v i c a« ! kii at i' posi'ios\ or thek 

^Um U i in ! > i tt >■ <. ^c* 1 S f t tab k rttV. 

of sm mJoit a i c • >L\t d i K u>> ,> , r htt t „rK>i!s si thj u< kk 

\ 1 <> P u? k -> 1 JE! ^ M 1 > V f v tt t 

hkh * 1 t, » L * 1 s m tu j tL tl x t << t . , u odtli tt) t it (ni 
ch^micaHtmlttJ'eofvmirats^JiSk'di' ;d"oH la,. - ^s> aul -) plv y$uv 

20 By ^mmo.bbkd tu:ekoside' ; b mumi a fuicko^kk wkh orsc of the tees adenmo, 

cytokine, guajiune> thymine, it k p'Ut 1 vt > vil) m» 

r\ < i til { i k M < s 1). «» < t '„ ks> tiv I ~t v U Et> ^ 5 tl!U lliiB ill 

! i v < ! f f o tnj > v i <. (}<!<. > s saga 

\\ li\ I ) v V . t!S U ik! til it* itj 1 ii t t ili,, >ltj i 

25 ^,iw\J > »Kh3 jj» BUawi a al., 1995, Svimc^ 269, 

i i ? (. t i * u , t ; i pc^ „ K>>;iJj-UMt bs , rtplt- ,t 




another embodiment, r v no i urn vet s U; > L k 1 K*.in f he term 
V, r tuUu>$iok ' s.s used , h csfhcr ah-:.<;k: r Sm „ t f * )K p b i ul e 

25 >ob - 1- vf . i «}$n i Ifp i o > b >v .h> bo . « < )U J --p ii i 

^ n^3csiadede those tW.^vxb Svw , ; a K« v i V< if,<-\ ',. , iV> 

m4 Nudeii; Adds Res. IM7, i5;3lB; Cload ami Schepaf&t, J <*!». Otaft. Sb& I99L 
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i l ^ r \n» i t » « n < < i > > 

kc ci al , < < < .« > 5 >~ >' J« ! f x i/., J e/* » s ' 1 ^ 4 

\ J, , , [Dili fil'i 'ut>l\ AH'" J'f I UM [tUiU'l !i i 

5 ftfcUc.ittai No VU> WVr Hudyw c' </.' lucii ^.cml ruMttatwn No, WO 
95/11910 and Vwmtz and Yerdiae, j; Jut Ckm. Sac mt t / 0:4090, ail hereby 

!k tjl,lvll\ J tl' bOiCuHvis t > bit I . (I'V ( ri vliV' 'Hi i?»iO- 

srs. aw l-eic a; id -n « o* kcuk c . the inv< sit os it. n sg one or more n< «-n»deoti<k 
m^K>!KSj, and having gnzyniai i uasv t> k> pa \>n , > > i v k> >t, m example to 
10 cleave an RNA or DNA atofccsfe. 

i, < n'hi t <. i * u < • i \ > > v been incorporated 

i n « urmiJOUM of tfu >' i i 1m ti k ^sue up ^ *mpk Wmu tt ' u< \ t > ' ~< - 11 

(Hi < I. Ui i\ Kl M ' K'l! J s i'i i) •* i 1 3 'HI E l l, I v t< d 

iku j n o n i n n > it U i < f i ]<x !mi <h 

15 within is cell The cap can he present at the SMerrnhvus (5" -cap) or at the S^termirms (3'- 
cap) or eats be present ot3 both sm»it». In mm4mriUng examples tit-? ^ . s - 
r <n Ik ^ mi, ^>)ip '^oCiiU.i. m u kL< t * ^ s- \ en. i »t >k 

[ } 1) n II,! „ ii ! > s ktif ti 4 tKi. otk\ nu » - 1,5- 

ih b h tdiH.' I ! j t k > i j ! < ti > < i !< it)') It fl? i )i vott i 

20 ptosphoroditbloate .linkage; ?/{r^{5e»fetonosyI »nckx*tide> acyclic Tot-seoo 
• a ,ouk; acyclic 3 $ 4«dihydrox^utyl nucleotide; aejfcHc 3,5-dibydroxypentyl 

imdto I, t nu it k i ii. i ' uiua „Uitvi 

mioft^t c trow '"m-irkd shan't noic'} \ h«.wUu<1 \^ 3'- 
fbos r lo i s» ! nt> Jk^ S b> -pt- - j ito)o\ -^o^l'^ -"Kxm: ^ 3'- 

25 pbos^ t i v i Ik*.*hI« ot «> b(td$ <. >ul i!t j fi ^it tlui t 

mj' r v\t«l *c- ' » i hit. u ' f lb »« u WO 

^ N 2^~" 7 ^ tncostx^ i 1 r v > i i i . tl' i vi 1 

cap is ueUvi i a a gio«p comprising,, " tudftu. nucleotide: - Mt >- 
.r t (0 « ti Jvt 4'-tiwk> mu'^eiJlide'. tuskv>oiiO )hlt uk ^ 1 n ' ilV ' 

30 phosphit 1 ' . jr < to- ^ i * ( t n )t < nvw ^ < 
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t»l 1 r s * i > H Mv 1 phospkue; s 1 < n v I 

,r ) I h< *vk\ a!pfca a«ol50ttd«K modified k,<v iidcotids; 

- , , o;rt£ ii i ^ir>\ i oryl n ieotkk i.cyoiU 5 ~ > u «>kik 3,4- 

H St. b i k u hi vh ,x. > o ^ ft c s *^ rn^rkd ntdu! U 

5 i a f I s itK 1 1 j h t mi I > i rotbiosi 1,4- 

itH ') }. 1 s ll t ■> t T! tl „ M L {H» MllUthk 

mediytphosphooatc and 5'-wcrapio tnokties (for more ttelails see Beaocage and fy«r, 
k<'^ i ,« t <, <V k>^ mi" . tl < io*. :*c v it' 

10 H i< i "u ,i vl <; 5 i f » va '--i^ai «jfioie , .o < s acktM a k*^<. rim 

fd Internet'- i'< pkvk n o V, O -r ^ >ro» 

11k: mm "HOsviMKkoiids" tsfas to an gwup u >- mpo mJ which can be 
incorporated into s rsucklc acM chain trt place of one car mors nucleotide units. 
15 r kn'i-.ttk ifM 'ii'vfi.-.kv it H n \ t\s ; u ynn ^\ k 

cx k 4 their ua/\m»uc a< vity. Hie group or tot <r"tmu s k j kai ii does no* 
v { * t (i «. ii I t u it! d m i kIuik niinn v, < 

Israeli or ihyrains? The Terms; "abasic" <<s mm < < > * < n » - s (» ^ h * mj , i 
o .i i it i -e n t i j r v m h c > m |d Cv of a k * .it the 1' 

20 p< ii t h-, kf ee in T itni h 1 publication No WO 

B> W ik t ! i v i j k i i r n x 1 i ! U By 

"riki»Bcleoti^o ?! or **2 f -OH st is meant a nucleotide with a hydroxy! group at the 2* 
position of a ^-D-rib*>femaos« nioietv. 

25 n -\ kulaks \,hi,ih v f > i v> huh u-a A^n-n ^ , ji^km d ^ fitted cdls 

« ^ el ^abu< ik ■ i- 1>> ^ " M" • k ' Ji 1. »*£ i v vtd 

r w a i k M r ft w ^ >>mn t »w > r buoa n.1 



m 

5 l i ,v ■ \ ^ ' i i 'dii v i utt, tried] 

• l^r c. >(w t v *v n 1 ? rV-> it « - \ th< , it i! 1 *. ict >t < nl she 
stability of As nucleic acid moiscubs of the invention, la this immHm\ the psoduet of 

!lC-.C .JiOfK'itSv 13 b M U\i< > fitf d to !!i i(,V> .,(1. KiCX -K'K 

5 o t>\ \ < ro« to v>re ca$^ V r ir . \ n! , «3 i ^ \ or ^HM% »i l i 
mdti I ami < m be deaxatsed (ie. : , !<m to tea-fold), bat the ovs etivityoi 



:. acid ciicuir of 'tin « acul wwd ehwV .1 



utilized m solve probles 
compter may comprise ri 



M or >su£ tc-k « spatter* is m< 

f m> a ,i i. <k o -t *> i k1a tid< - Ih nu I k 

t ( b, «o ) s S h/IM 1 VI s o > if v v (>J ,_.„>! 



13 D\ h 14 1 .J i m it tin v ! t l h( us > i 

J3 Jv JkivkK It U( > I , 1 v „!t - ^ J ) J. bv UK « 

& acthrc to eMalyze a teactioa mvoM»g a sspottet molecule, when a 
compoiwate that make up the enzymatic mtdeic acid iotaa* with each oCtier, The 
reporter moktik may optk>aaH> b« eovaleut » attacked to a portion of &m of the 
20 b,,ir,> l{K *wp«teui* The kilfcyme construct can be peered such Uiat an ess^tisl 
nuUwo sad conponaf of She «uzym«ttc nucleic add is provided by a tacg* signaling 
< ait oiro Mh V u m i i tub j i v»t {f f i 

nst a s «m tf t ? f , f t <>} t n tin the 

<. v. i ► i i J? 1 t t t I i i If 111 ti J 



seqoeaoe a viral RK,> RNA, t«a»fcrRNA nb< s ! RX v etc 



m 

tjiis'bi: Iu! u* 'I*. > ! v sa;^ an com} tv hi )t> i 

1 [ O dtp . f i i t)i) L ^ I - *' In 

l £} i L ' 'J 1: T = 1 ^ vi! <. «t U s , \*„ v « ( 1 pUI ' 

5 are iatentionally combined togeiber, 

b\ "dai.dbk u -> tt-c b !R V 5« » svs >J ^ e^v.j i> v thiv <.<-i!i fee 
c ' ™ uv [ ? cd to « i ogc i i eropcri arc , frc ju ne> chat v 

<ip3MK<i r chm itli >« < eta i ti\ n mtj md/ox 

h a \i K ia-tected usin^ M.mdui me(hods 

10 kg%wttmfhea& 

, tr ut i R\s iv*>\ u i ' t i i t.i ^ t i J 5>r i ti' uHh 

,K>H'cL i jsi L^uf i „ In > i K 

i K U k" 1 V s \ t S \ t S ^ Hikl' RK S R\\K * I 

gme. 

IS By "single stranded DMA" (ssD'NA) is meant a naturally teaming tsr syttthetk 

< ib< t t t cid raobcuie ixKiipt-Jssssg nan tag t «L I Kttok, a s i) N - \ 

tlk SH ) Ol t vt 1 I fv N KB 1 

B\ ^aeutrnmeO k><> n < t i <.< sge tt tu t 

is hov? t^ k i Mtb jt mxiC'C a t! t t < < >\ i u -atL v 4 dtfecibk 

) i «H \ , m t V„1 i "v dt i < n 1 I t, i it ' , s {< iii 00 

tbs rd. . o tn . . t t> r< tit' < 1 1 i 

AllLUl Wii.iJll i t L , - . t i 1 

25 B> v „ ict j prevfettfrrasiried RNA Ur±.~t iK<m ill -n tba a partuikr 

or biologies! fmjctton in a systoi. One* file i«I«ionth.^ Uk- s'\ \ mi its 



m 

fvmfxon or rssultsag phenofype *s detanafetsd, the KNA <m \m tsageJed to modulate the 
,k1ss?b, Ik A \ - >i t . hcRNA. 

Sy "validate pi ef 1 is ni o confirm that a pa 

ic ! t 1 li 1 u 1 J *t > t , << t. i t H ' . a 

5 k Oil (Kit I ! | ! BU h' RSil Hi ^!k.'lt*t>|^ 

x K)tt)< i.J U)v 'i ^[ n !*\ \ UK >' M" 1 ^ !i 5 ' 1 

th\U\tst<li \^pn S j ti m ' _ }> Kk 

B ill iff i i in M> * • l M t> a I f U i i At 

i'i)t j i u t 4 i i Nt, tj n im „ i to > ,i i kwU^n m s 

10 i i i f >it n t i s i 1 1 . «. ; > , ,'t ! ~ ! ,< t 

i \U Si t <i K 1 > tt W it t > ft <t 1 1 * i. ^ k"{& llu. 

i>.-n\n\ ./tlupt.iK-1 us pc * j,r L^litKLt pi^i st 

r\ "SM V s j>'i T J j it p t i" in fx art to 

m k n > HK : t u „ a u il m jo tJu k v jo • i < P , ^<*< 

15 Gm$ 234, $ts 1999 \Mmnkv I>ia$nmk. 4» 309 317) SNPs am b« 

<M t> ikt t <, >. >< s v tt <tn i t * 1 > jt Kk . \ n x 

H \o 0 ( t t \ s t <' tkv n i nf u 1 t itt,*uhs^NP 

oi i v > - < - i : <>! < t i f v o to k < 1 t >> i j < t ton m a 

svxKm Oi <.o uk i>*U *u t sb j* lv:v.vc ok -n> ' it-'', ;;\ Uneu m j-- . k - gent* 

20 i mt< ui o t u p'x t j S i v j loilitkk (Ik 

k i 1 > of she SN'P or tPe gctie a;y;oeiKfed t! ■> A 

fi MO " *-v0 ] ) H- i t^' 

sb a geji m>„ n\1" s, > - < - an <J t^ „ut t x- u. it < iV o,\-,-i d 

i i tt 1 n, x »>f t ! , < 1 ft '> ■• t p'i'l i!i K x I' it t \ vi il tt 

2.5 Ijm si t t i dtt p> s not ^ t itt >l itta t s\P\t itmu'utbe 
used in de t a peot'&o s gisa s n 




means oi ii i $ tu S) athest s or % m Makers. In c 
chip" shall include &u individual chip array in a wafer c 
5 arisj (V'here the arrays are dSs&sefty s 



'Hi.' 1) in i v i t<_ ><} m i »« h -Si . } i j 

desmptiasa oflfee preferred embodiments (hereof; and from the claims. 



10 i^'XW:,- :„^,S: ;; 



fa one embody sent, the ttvemtcn features several approaches to detecting signaling 

. k t les. Mm cases, activity of the nuefck acid » modukted via million of the 
oncltac aud wtfh th- r ^ * t »t» < t -.luilik-., Ul! 
15 In one embodiment, the presort kvenfcra nlilkes at least tee eiigottadeeUde 

vqt^ i.. nop i inn i t >,Kk uil cris. ! otL - ,^ 1 k L tt.il.ul 

comprised "i - u < c * > tutsvt n 
add ww motel© can U fete mmptmA of a ii 
20 and the mzytm&s micMc add component The nucleic add sensor molecule is in its 
«KK*iv* « tribe* ft* sensor componen; hint* to Ok nucleic acid sensor mokcoie m the 

Mcko&fes that conftitate to the secondary or tertiary stmciure of the 
uy^ta. nucleic add cox^omnt Fur fttimpfc. the wnsor o<^ T .iKin van b.ni to 
25 nucleotides located within the nucleic add sensor molecule, - h< b c *n di« tpt < a slyi e 
act vitj I k- nporisi t ec> c nu> he able fc fete 5 <> h« » » \ e acid scsisoj «j.olet ale, 
^'^ a t«u i i ^ would he inhibited &mee ... ;ut>kvuk ;s si' n-tuus I- n . 

VlKitKi\ v Ik 1.1 , T m ? . > mtj i £ ik v stuie ho<? «: ^ vt 4(, 




m 

tiii \ h I 1 f.{l>p(f vT v <U - 1 , p.* 1 i < l 

! ) h <l ' t>> | h ii>' . 1 !i I > ' V . , 

R ] 1 S l' t l !i! ! t>f t " Isi Oi s > 

Ot i pj. -> k I < 1 . Jl (1 t l< ^ , . Kv-dtOh^C: A>H H 

5 v!i n f? i i ' u.i ti I i i H t iu * c l uiJn tor pwr x s 

cteavags By adding a ^.mon^e <v. *i c h tli^n i i x H \ \ in be Uunod, <. c3\ to- 
cs:ti be MdMed. 

In the pte^eHce r- th« ut^-i - ■! j!!^ \ <> lA , c, die -Mi^t cwmpnutn* can 
>WvM<t v <de tietv h > ii ii , t h Mlui'i i.! k hud ^ i j ah 

10 molecule preferentially. The sensor componeat can preferentially bind to the target 
hud t fvh t * i ilk. xe hoi >i ouni v J> > <. rj.pkx For 
e< ii p c if-. ^sw j ^ » o;- M can hod T ^ mote tuJClcoUdCsi on th<? tai_a t _ 
e ■,<■ i i v. U - <> mud * < s i < > f v k lii * e v< n< a' < of 

E IrI t< - t ' » (!E K i l I ft< i f ,t 1 1 t , I !- j. i »V } IP jjj£l^ 

15 to n mmB&z number of nucleotides, 

•A h~ t . s l ti j t ^ 1 1 to t it iitm i Mi L and the 

K(M( K t t (I uiLbm t« ift - l , i. < ji , uh akum iui)\viu 

on J c svpouvi ,m Udo < - r . / - a ^ ,t aad component. For cvir pfe, 
repotiet molecules can be cleaved. The cleavage event can then be detected by using a 

20 EH t!) 1 . ! VH fOtXTt J 1 hOfvsKU'i 1 % ' v v ihh d tot 

only the full length nrpnrtcr <»la-omideoikte but also auy cleavage products that were 

j " U K at , > v ! 1 t * « ! sv ! m ^ < I n 4 1 t n ,i . , % 
product* tndvan- t > i * 'k . « vu v. t ' ii i m ) i 

molwute van v m » i 1> ' toUt. o <. ui, v s 5 tuon iu m lis 

25 } enc * i t t t 

< i ^ . t f t e i j 

detected aud^r quamtfied by methods known io die art (fur example see Nathan m ai t 
\ $ stent N-o, 5,871,9.14 n US Patau No. 5.4 ax I t Hetai I S 



m 

T'atcnt V s f>*\HF f ,a» £ e m < 5 I S ^ t \ s - ^ <i hn i« * -~ f >, J V It w 
«/ m \o -s »V t 

Alternatively, the - tisnr of tie sjgsialkg molecule can comprise a sepaiat* 
oligonaeJeott da sstju ersee. 
5 r.yrgct suss 

Targets for usafahmdek cid sensor n keui* ea ) < t > » s disclosed ii 
fVapu i\0^^^ SiTh*.* , , "'ns n fl N li^Hspfrtt et aL WO 

„ v o^vi^"< WO^ 04 En \LSv ^ 5 <„> US f^ust \ » ^ „ s , n 
hei*?b> <. tp tu^< 1 hkkM v s Jo* >U) 1' 1 j tut ( u mi tiu 

10 [to si^v 1 it tlhv- i t ttt . '1 >• ii'w . t*t ,! i ! x» v v tnpl s . I wet 

« i il I" If tt * > t h Hi k Jit .vtJ .UlfcU! Tit ItXtUs^Ss to *UCft UfgCtS 

>) J is "I n ! * 1 1 t ioL \ 10J * 

11 1- . tul^> ih«^ s v n .k,. ^ ,o ,0 0 an J n \ „ n ed and 

1J i ' tjs.fi * i\ v n 

15 fi 1 t i ^ 't mc, Ambwvne and :>\ \/>tre hawi 

tMkf *L 3. 1 cl 4 I ul i 4.' *H i tTI HW( 1,1 > t 

! put : fo 5 (j e si at, \%<s P*vc %tf Jmd Ski USA M 06 Derasnan, 
1993, Biotechtiqnes, IS, 1094)) to assess whether the nucleic aotd f.ctt,M imiN- 

sequences fold smo the ..pfvimit ■ J t; muk , I 1 >_ ?, iJ a at 5 t s >r 

20 moka ^ mi i <r !' inn u 11 nm>(ui"^i * itllkh i, a tt-.<t'^t>e 
catalytic core a; 1 i _ < f ^ .onitJuatwn Varying blading arm bs-^ «n be 
i'vhU pt.t-vj v ' < v s >t t t > 4. , 1 ; } < t , 1 t [ iw Jo i 

Otherwise miemit <, ?h sh i\ r k\ <, s 4 < i\tk ><f h tfent 1 ns>0' 

are fejg?se4 10 mne 1 o v noa^ ite sn ifo? mRN j _ i > lu inv a 
25 u» I ~ I**!*. U * i ^;«heJak>\<. 

HanaiarKad, 1>\ ^ ik m H .v . , * t < k Hu 

t n ts4. nitsvi tL tl ft stk <. t tt til !• 4, { s 1 t4 ,1 J so 
varsou? sites in Ihc RKA tjj^at flsc m 1 <. utnph *a 4 h su 

sq < ' tUn<4 t k ttutl 1 t tih- « <^Hia ! s S 

;>0 1 r t h i ( ■ t 't * t 1 i I m t , , } 
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described Mow and itt Itaitn «f a/., 1987 ,/, Am. Ckem Soc, 1 09, 7S45; Scsraige uL, 
1990 Nucleic Acids 18, 5433; WimoU et dL, 1995 M^cfeic Jdis ifes; 23, 2677- 
aad Cm i iV'* u< U >w f^w- ?t ,.'MA 

; i, ... ..; • u: v -■■ '.!. . . 

S fh scbis i-cid molectde »f ft* fan ioj tnclu o cenan luck acid sot 

m< us. can c thesized using the methods n ed tisro f > 1 >' f/>i 
O » 109, 7S45; Scarmge <?r «£, J990, AW/ei£ tcids Mes., IS, 5433; and Wit otf 

5*5 Siu-h moi o5 il , i! . <> < a - .r > t t i V t>j '-n * f v emjphsg groups 

10 suuh umioiho^ >ml « dc and pbo^hontrntdises at ihe o'-ewl ht a mm- 

limiting example, small scale ymhes-ss are eorid&cfsd on a 394 A d Kj. 
syMli^v u . de toiocoi. with a ".5 mm couplio step ilL'tahl 

protected nucleotides and a 2,5 mm «oopJiiig step for 2H>roelhyl«ed nucleotide, 
S iUh ] n u ik * mi, xbdthe cotdaU f t h&ot iheu^ur hum 

15 eyde. Alteostivdy, synd:te$es at tfcse 0.2 prool scate can. fee done on a 96- well piste 
■^n km t iKi> f Fi^' ! p » nf i « uMo t. F* il \1 t \ \ t 

rommitO n * lusnnt. tin u >. \ 1 ^ ^'nl v M i< U »S "* 

) 1 h a 1 i I -> 1 I i t * ul ot » M 

) i i tt f t ! 1 i nu 1 i l ] ) 

20 booms 5"-hydv,-» v i A (><>•• U-kt «u:« { 1 I * oi.. or 0. S 1 M •• ! .V2 ttraois of $dk">1siiyl (ribo) 
n 1 ' [ ht ^ 1 a fold t\ < s i> S Evt «. t. I o ')2 C M 

- » pmoh can I v ss,v\l i w , \ , * tpU t , n mIx* tcsMuc* r«btsve to p b >n, i n>1 
--hvdoxU \ <nv ql 1 ukK ^ i :e 4, i l )¥i iB s^t u . i.i mh iai 
detonuisiM b> wloiimebic quantitation of the uit>l fractious, .ire tj-picalh 97.5-99% 

25 Other oligonucleotide synthows rsagertts for the 394 Applied Sbsystcnjs. too iyothesizer 
■\!ikv „eern% aror wttiuj j ^ U \ r m*nh\ * n* dtkniuc < \i it ippm - is 

t > d t 1 j 1 tt h 1 1 In 

?,{-;«<., hoc m IWl iAftb o> Mfi»i^ <.wi(-i ! > u>% L 1 ' tJ d«' o ) t 1 t „ > it f 
m FHF OTH,S"Prrvr T> *\ Brsrdiok \ Jacksoti Synthasis < u k!c acaf:os?st:f.ila usad 
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up \ i (U a o m i ki i ^t«v t 4 iu.. _ *' mul h \K it h 
I Hi li pi 5 t' * f i 11 * o ' t l 

is- - 1 A- 0.05 M in a lm.ih is v-' 1 

01 ju<„< ^rtk-Kiiit'^!! ; h s< k h_> t , ,,t it 

5 torn ihi.i > { >x ^ n< ^ i pt t im> pot pr*t ) U *lu 

pQWm&'boxmS. vntyUm oHgortbor-ucleo^de is trsasffeimi to a 4 snL glass screw fop vial 
itn v=> >- i ! 1 k i t ' tit t d « f ~ t <. t * t Alter 

ml, j > to 20 N 0 tV Ti&t&iJ ^ iciiu > A -i^m xi c pt» -ona ^pott Ih« >up| m i 
washed fhree times with 1,0 mL oi Hi Hi Mr* \ !i;t V- S:h vn,tcxt-d and ibe 
10 supernatant is Sien adde4 to the tlrst superaataiil The combined supwntasats. containing 
the o.Ugi < td j i oi ts i white s >^ttei The ba&& dqjpnttwtecl 
H=tii ! ttt i tided in *\\xyAiit\ i I \ i X* i of a 

t 1 ,1 11 < n s i i f > t i I jt 1 u 5 * >. 1.5 + © oligomc o imn I <i witl 

15 L5 M NE4HCO3, 

Alteiadvdy, iox the onewpot praio«oi s the polj-mer-bound trityl-on 
oligonbfotiv K tkk o iut twv to s 1 oi v v^ft top t a l n>tv\1 irt a 
^hi io: u < v.uhc Ao , oihsloitk I \ *>n ! n raf 1 u 'o * 0 15 mil. The 
m is brought io r.t. TEA»3HF (0. 1 L) is added aisd t al i& heated at 65 6 « o:t < 

20 m s&mplc i» cooled at -20 *C arid than qtic^r xd sm, 1 " : V \H t )h u An 

[.1 H <■ i . E 505 W m tbO OttO pOt ' s«> i ilpti « r n IJ ( 

4 ko,- !£j^i>u sii iu o'^ t. ) ,t » < h i tij <•< H (j\1s<> (( lis ,iM 

I 1 U) % 1 } , { il ItJ H > M)OE S < il 11 v s. J ^ j . 1 s. !li 

v 1 l iIk ^ $ ^ t t ( t 

25 'Ll 010 m Li K t iJv. UdC. 

bot air or euhi'i . - - u ^ j.n^c 1 *BM>\ttsoni« 

loaded onto a Qiagen 'in' Miim exchange cartridge fQlagen f * l\t is -f ' 1 r \ 
wixh 50 j«M TEAB (10 mL). After vvas'niog the loadoi cartridge with 50 t»M TBAB (10 
ml.) f the RKA is eiuted with 2 M TEAB (10 roL) and dried dow» to a white powder, 



or put st it s m j t j j kuot 

loaded onto a CMS i-otiU*.nm>< cartridge iha- b.s 1 been p w^htj wi* 4t<A>* 't k 
followed by 50 i AJ TEAA. Ailer washing the loaded cartridge with water, th: RNA is 
<tnM td tfiO^b I V ri-n h£vMrti . o\ir\M,i ^ii Mtfio^s 

y < > ui»„t,i % i s I \5 " J J 4<( -sH fhWv I , «. Subim 

J 1ld \U 0 H "H tt Mf tl< t <. !< l.UHlKJI.r AMKM ,) ) 

<>t>,< t . ^usd r«it\t.*>n ^Mv'onuck^ta - r i:"f«J «&$ a ^ id |bu^ 

-\tuvno» bi -cl ivkU^ vMtlt r. .miA a onaMJcr Mu ■ u ^ vsatw* 

Che average stepwise coupling yields are typical!) -98% AS noou t'> 1995 
.wu 2^ ?(aS «{ ( hn<\ i iif infold-* -will v t n v, h t 

i' t. ! d v It ts hit , I I'wlttktl , t 

ibow eluding »»t »ot I it ? o 96 wolt fos miU Q tha mpoitaxst is th<! rado of 
dtawnical* us«d l» the jeadkm. 

To en mt the qi dk) of sym s of mtclek icid molecul* - cd ttse ko/eniksn, 
jt m » lit !U s u tt ti S ,u * unl <0 jj.k „,t, f vt $ 1 p s< 
Gel Electrophoresis, for <mm$te using a B«ckm«« MDQ CGE msimmmL. cm. he ubbtzed 
tbrjapjdauha- oirodu acdrooLeuk h e*. » j in 1 t h 
rapslkp In u Jt « " s> t\v -:h- t f f >; ; . >s ..v - ; j i a Id }<*^w< Os \ t yn 
\i U >i i i in i iti uit! bm, t*u h 1 , tl 5E ' in it nui .?i ^ oil < u 
tno i" k i 1 aliy^ \id00tidcs- lit; . * >t In * t i 1 1 t f>nJ 

format 

h mi v\>> ,1 in - ai '.".a d^obv 55>«thost";xv it] tvu>j>,ifts aod anrt&slod 

'-ft II tm. t t 1 ' 1 n j vS.it. t tft i UM.U 

«"»«?t vt *v ds kno^-tj in the at i npk oesit >ed kt Ft I Internal naf 
Pi itobK^t^ N» WO*- %P t> on N . * * ei . t * f.ph ^ \ 

t 1 i K..' t ; i,. ' ibO - j Obra •'k 

ol ^ id Nauhe^s oi tbc mUae sad molocak- 1 t« «» ; i 

descrttied ta Km et Ml, 1995, Motechniqtm, 18, 992; Hoffman er 1994, 



Bteteckmqu& I }72; CMuo « d 1994, Pf it 1 9 6972; Hyma? US Pateii 

\3 1 I tU t< . <*_si vi v lk- , i> ! n f !t <■ O'J <..Vi fe$ 

synthesized separate^ ant foiled ksgethes post^llietiyaOy, fbi example b> it << ! ti 
WO> 'W s, t s „ ,< »»| w > -»« • *W <t< ^,424" hctton 
204). 

Ihemuiu d hiLkh t' !k s* to <u <- <. t h mo* liKO >» 

10 ersktncs st&biliii b> modification * ith nuclease resists groups for example* 2 ! --anfi«o, 
' si* 1 1 " .<> v -th l y ti (for a review see Uarcan and i s c*.kr^vi\ 
?7M 1 ,.34; ! srosa 1994, !fecfet< ,4a<fo $mp 0," SI, 163) Nucleic add MSffl 

fi> th it-, jm n < j < t U'.m vi u n „ *< <• u^tiods**) u }<h <t In 

>%h P«" «w< '4 d cbro« uogtapty (HW S« ' Win ot r u Supra ilk ioialin of 

15 <■ 1 h £ 1. i < h\l > f, > , 1 < v s MV k i iki 

° ,f ni f _ < uJ at 1 i ^iu„ v.to itv 

S\Eim si tit , 1 oki t s it m iJj st t( i us t >s tudo 
1 (43 \ t\t puvui it Jv mu, tkt., in <. unt i K sir > s v t^t ui reas_ ti „> 
«yi^« t; bci^icm. * 1 * e! t 'i' jM' 1 v i .« \, W(w;if < \-rtau1t o/ 
20 aL I'm Nature 344, 50; Ffekea 1991 , &*mce 253, 314; Usman m& Codergres:i s . 
199?, fond* in Biock*m Set 334, Uvaan * «/, httou« -o\* l\iMi.,ttitwi No. 
W093/131S7; Ros-si «/ ai, Inlsmattenai PubHeatto« No. WO 9.1/03! 62; Spsmt* US 
i*u,nt\» '"11 m '.tu i/. vf > > il\ ^ . u m , m ti 
mod^Kat <)' - t v i K ntidc < the ba j * , i.t tr,<l ot i t i t s t i> 
25 Hucleie add mckeu ' t bed here; i \' •} sfc re:fe:c< c< art; tu* ui> * by 
i - i -.f i^HM * i i v ^ r - u ^ r ^ IU a i > , «u J > 

vso, - s* ^ SA 4dc add TOvtlecale* to sh*> .« <> , 1 <>i ' lE > t Jt uukJ 

IHH ll ,< f j U. J ' , ^ , 1 . f 1 



K. 1 th mtrodocixl into nuci • - i tl kaa 

v In n ,tt i i!u iv abibr> aud c^Icjcj Or example, oiig<nucleoo i - 
t < i i i < * > ti t x v ' \ tK( i >. jot with 

5 auete-ase i-emtMsS groups, &n example-, T-mmm, 2'--C'-aiiyi 2 t -Qouio ! 2^0~inethyl, 2~H, 
u * u 1 h t t*>hf . i »n> ti >! d '.^^ ^'v r„,t!UR „md * U„r lt I * : W\< 17, 
34; Usmat* «' 1994, v.fcic Acids Symp Ser. *K 163; Burgis w' 1996,. 

K«;^t . *i }4o<-) n >\gaf rmxM^tks* * uku <hk1 nk<kx foavs been. 
^\tow,^ 1m vdtniln. irim KLvn .•)/ m <\> ! t > ate Ptl \ 
iQ V'< ) 'r< n- if ,5; Pcrrwlt «f *i ^are, 1990, 3**, S65-568; Hekm g* a/. Sete*, 1991, 
2?J f 314-317; Uotj and Cedergren, « ft Btoekem. SeL f 1992, i7 5 334-339; 

3,334,7! 1 and Betgstraan <# 1995, J < 3 - 1 - 

io.iojuI K t p\ ) Kntiun No. WO 97&«2?0j Beigdmsia e* 08 Paimt No. 
IS ^ «\V4 I ,ran t/ m t s p^uj N 7" v ' n « . fnu ft u < \ ! 

ftabticttton Ho. WO 98/13526; Thompson o/ I h> ^ 4u4 ws fiVa on 

April 20, 1998; Karpebky e/ d., 19$% Tetratetirw Lmt n 39> 1131; Eanisfeaw and Gait, 

itev. Biochmu, 4% 99434; and Buiiina «f ^ 1997, in ( ; « ;> 1 gw 2>>10; 

20 i! » h ) t tkkf uupi t> b tun i in K rtoi57.net) Such 
pvsblkatios s describe genera methods asid strategies to d«tmnf«e she focalioa of 
smjorporatbo ot sugar, Ka^aoJioi f» ^ h a < < ri o« t 1 k !i iu >ut i ul 
v s i ti \ c ! 't 4 H j m > ( hi n * > ol \d ts t m 

simikr m<xMieata»as can be used &s described heiek to modify tlu nucleic acid 
25 moiec ui as of tb« instant iiwsrstfers. 

t f vaJ ^\ist( t >, o I < otjuckottdc mtcmuct o* dv wsth 
i i i 11 \ I i ! h \ (.9 n < 

i \ \ i isn of hi mi h i) i t < t \ \ % s tt d s 

tl £ K Ei 1* ( k- 1 t f x t i i 1 1 - ] il ui d 



5 -< j t sti2 j<5:-j 



I i dm ' • i t i centrstioo o scsc hxikag uld I or coxkky result in 

\i3 » Adt M I t t i J t < < ^ , ' o J}[h,!5 ~ 

!>St it ]M I M Sv i.tj <> KlJ 3 1 1 t 1 I ' UO Ml 

> ii 1 ci i s i . . p . en o Hol» k <i t iKs su cells* ih© 

J u U C4.fl fl t U 1 \ iJ i k\5r3 n den J ^ uk » us h« 

v i4. ii 4 ii . t u otd„ x i ,*v * ! k >v. ii^fwMK a^atx h , t r t c! 
> Jt > h nto v tjK tt f f t i >t u' ^ \ t n Rot ' 

V. t ,<« ! 1 ' t ! i v ,<'« ^> U / ,« *-i ^ Ml 
^0 f l M i « N-s 9^ ^q* i < ncotpowiCx 4 b\ 

i ii v hoi ' i m\ v ui i i uh\ t t i k icij b s by 

i t v 5 i l 5 f ! 1 h s. , }! t v , v \ 

above. 

In another aspect &e niK.cn add molecules comprise a 5* a»d/or a 3'« cap 
I5 : structure. 

In oik v ..oMii a u iti'.^ wi'ate^tw i oukk ,id i oiwuk* w ith 
' u I: i h-v nv. ,u ! i * <. up i >» = otK * more M . u i 

h>s| , n iu, v i\ ma* >S<. p k< moip&olfoo $ «n»dste carbamate cnbostyraciiiyi, 
,Siviutn<hls pii.mik So t « m i i « } i u s -i ilnoion u. < ; 

20 and 05 i vb ,\ ^ s nu<-m Fo«- a revicu cdb%onuck^ek«kborR< iiKubfwauuns 

b< ••-> :\ b* 'vrH,33M17.»»JMcsmjwUT ~tj< \ i, » ..4',,... 

* ' > ' J,< ' >.<)/, o i " i 

Research \.CS 9. These fcrencss are h«xx; Rip - 1 t< i,n Ju «, 

25 1 lM vvtn n J it < t t it it 1 k ! i k u d i 1 p x 1 t t i. 

v t> in - .mo m „ \ i o<" ' Nil * h 5 i t jb i fii-bw Such 

' It Jfv f it v ( !f j ( K a>k ' s 5 " t " : nd 

Jo v ! \ v\n b?r, i.sp^s.r .h, ^1^, ht <o tiif >rp * . f - tvkA u 

hadit is, tl t-tf OEj{i:ct^o< 



vj modifications, to nuclei? acM to, imcksc acki mame motor «k structure 
can bv 1 nude to e-tu a? ro iu, ufd \ ituv ^ < k t uk n *mju b u>f»d. tk itions t k t 
if half- ft j& (/>,-:;, si.abtl asd e;ss s i * is >ddes to 

u^tstt g ^ t ! ik ! t Hx ) tl > a } t »s »j i ^oftfa *nv di > t 
5 <v o ! <. d 5m { t<> i v cd ' - 

]..• ,r 1 1 ■ , v : ! M-.-u:. >;.. . 

Mutkod* br the delivery of nwelek arid sokauks ;« dbed et al 

>r ford ( '- s .< N 1 K I) vt 5 uc i "it^'s, Oligonucleotide 
Xb^pcMttK- i \ \ *i 'i ,\ !k ij^ 1 ti S reivmtvx, 

10 Sullivan 7 ftt WO 94f0d$9.\ i«ha d^cuko tk ^nu xl » enu.d* k<r delivery of 
ji 1 v ii t n v - , >e<. U> cai be utilized \>r kh, <kh\en of -s iu ! 
any nucleic add moleeote. Nucleic aci<$ molecules cm be administered, to cdk % a 
varidy of methods fcTto^n to thov a? n + in c ktt 55 u| otnucd try 

capsulation m liposomes, by kmtopteaa** or by ItieoipomUos mio other vehicles 
15 -,»ui s> hsdtoj k <,<„k,d t ^ > d <r uiv ni< aid hioadhssu's 
ni] d au t tt v o < mbmuu; j h U 1 s^jU a 

1 t n i o o ii> t ot . , t it n p O h ► t i „ < h v i i t M 
not limited to oral {tablet or pill. kwd and/or dutatbeesd delivery (Gold, T 997, 
Nemwfmcz 7€, 1153*1158). Other approach^ include the use of various tramped and 
20 amu ystesas, fo? « | h ?.h ts< »>i k| > dde polymers;, 

For a oomprahens « kew on drug ddive smstegles includfcg CN leti r .veil*' 
el «/..,. I999 s . O^r, M?i I, 336-343 and Jam, Drug Delivery Systems: 

1 eohnntogk* m$ Ommx . ~ i ^> d- s U < t k rH >m^ N <^ A * d^i* tl u . 
aL, 1JNT, f« ^ «> l<0 \' t> a is. i ^ . -» ^ „ t u d^u 

25 and ad»M«stm&Mi are provided m Bullmm ei aL mpm, Dmpm et al, fCl 
n t ,«! HejgelmM POT WO39/0S094, and Kltmak a/., PCX 

'A ( J 1 *'* ^ \ ali of whidi ;us; irscorporatcd by .Ju, i , berebs. 

i «. »u>k sun »* ( tlur ■> „ n\crt!t » can b u e> , p 1 lakutKil uent 
f' ' i i i „ t * i f i «> t „ { r i iid 3v i trip or ^ to 

30 some extern, preferably ad <.>f the .-\wpt<a»is) of a disease k » subfeet 



fvNA. >\ \ or p w i and )' uk^ < -to a subject \ :o;Okbrd i£ = : s <. h or 
withoat stabilisers, buffers, and the like, ro fooTO a plianuaeeatJea! compos s si 01;, When it 
& « « ili o e J,-fs\cf t m ur,„ p c } ot , »j)U , 

5 hp^ooses can K- klloHvi VIm tx'roposiiioas of + he pivoe;;t stn, l;s <n v^i a!.- be 
ut «, and u.«J a'.sjr . l 4 v ik .» el «ts W ord *dnui ! < >. i * proor u 
i int m n tt > , a i 1 t <. d 

the other compositions known in the an. 

'kfvkv ti utl n « 0 s|> an i« t '>< uJk « iJaw- i 
10 K t * p ur.b d *s ih a In n tlun rv tut -k Jt » f the above wrtyto^nds 
' ' t , i n sj s. at example, salts of hydrochloric, hydmbrotmc, t «Cv so ,njd .nd 

heBZen« 50lfOS5SC &d4 

A ph^maeoksgicji torrpi... hi - or ti.no- tint son efcrs to „; cvr!i|**i1 w <>*• 
formu a'io i.i uioTfv nk.Hc Jo^dri t i-a-sdron o$ w. e^iu Khm«t,tt it-t in>i Jl 
15 or subject, preferably a human, Statable forms, in part depend upon the- tssc or die route 
n , m t t o > tt f oral, it atv m < *s by s . t>< i Such i> iris should a prevent tit. 
i p. k n J if t » ii) j * , S t-.il t i sit v 1 

.'Lip x polyps s iesitea s bs ddixered to). Tor c\ampk. phann acologseal 
00 p ivV >kU t , m o r is 1 Ol ^ .ui.MOMi.ftr 

20 in the an, sad include coasitelsms mch as toxicity and forms which prwsa* 
composition or formulation from exerting its effect. 

B) <*? hsk in station Mtwnii o^wud si pdon r.cs l ni ti 
of i3 <• ». t i 'Kml xtt s f I ^-s Utnji i h.tUout the ui K\h 

vd }U lv n X H v hi T k t O S i S t> ' Jll !t i>S J |)f It 

23 int!\neioui.s <subeut&neou$, bttnspsdtoneal, Enhckniors, o.al ntrap ilnsoresr; and 

t<simsvjii a hot h^caomm^tt'rt^ < s xpose 1 <1< d acgats ly v.h«fged 
f 1 " ' 1 i > ^ t > t i < 

tr o the . i!. si t 1 < I | < u t . K ^ i^pi . 1 to. k< ? i Ji or s;/o Ite u?e 
oahprsvtu i oils iit«£H«T u)mprt^ ft ftmu nd (< „ f i k « 

30 p<* K h v jh 1 dtt v i em t i ttK^offe 



r - tt i i i v > h\ ) t 1 t ^ > (t } 

! Oi ill >t J . - ft * . ,t t , , >? ^1 tj u ^ K\] I < i |Km* 

k ' 1 p i > . t { ! m i f t i)H i til 1 

takiag advamag of the specs Hc.sSa f acrophaijo and iympbocyt* immune ^.Sii 
5 abysmal a 1 )-, : *h us cancer cdk 

By plwrnacettticaiiy acceptable tan^silatlos m m&mt, a composition ot 
ia , i<?\ tk*t a ess lt» Uu v „ Jm j«hh < < h tu^Iuc k v s «o ! t« >ik o )h 
psus tt- n os \t >U n-MU !<>,„tH«-^ - i . I > tWt Ls u acs , No«- 
hrmtny o dp t Hi in s I tH > oiuti (. \ Jt }!k u k ntJ feaUu ot 
1.0 ik.\i,( i oi ak.tr ' 'i . v ml ? n \ > u <\ ph>> pholrpid conjugated 
^ i 1 i " D<>pmhe rr optics, pHospHo-F£tbsoat*.<t, P~ 

>f vtv v i '? <> r os \ t ; u>-v„ Psm whi^ on en^tic ait- t dmas mui 
*.ttHHis ttwt*. e j-vc the (Wild uKn } 1 no /*» *, > , {V f 

Pfriirma ' U >6-J< * h : E^iJ-i p >iv u J, ] !>t , s <. lV l 

15 '.liupu,,!! t(St<i , tn .! I t Ul i] 1 E HM)'f .Mvll ! I J . )>w 

CV# IhimpknK S, 47.3$) A&ermes, IftC, C; i f n.it:.. \i\ .mi io^..J niim^-Mv.. 
*uch as Iho^ n ad*r >tt vbat\k mium r\;;Uc, > hkL a« dduti dit^ isuv^ tiw, h\o,^d 
hmm banter and can ate neuronal uptake «J o* . n, ,h-^ \vUt^p^thop ../-.a,..: 
Biol PsycMatty, 23, 941-949, 1999). Other aoa-limifeg examples of delivery strategies, 
2Q rocltt.il « \ - J f u > > ' \ * nkic acsd molecules of *<? i t t , ma incluvk 
if mrl^l h H« Jo <i X jPJSarw. JW. S?, Tyler al, 

l ( J ! »v, 1 1 '>S 42!, 2S0^84; PardrUgo e/ dl f 1995, PNAS WA. t 92, 5592-5596; 
Boado, 1995, Ad». 2>ntg£kdhmy Rm, !5 f 73«107; Aldrisn-Harrada ^ ^, H998, Nucleic 
Acids Res., 26, 4910-4916; mi Tflm et^ 199% PNAS IMA, 96, 7053-/05$. All tee 
25 sefw i u K.j t> v ted he ! t«fcrer.»ce 

The inVC?«J«n ^ a u^nrv- fbe of i'x , . tt |x <, 5n » , , m; • s !«> v« si. ,\-r.oJtiu-4 
i u v uflinu ] .1 ut ) iv a i e tp ( m k I vd » 1 f* Miltnn 
? «--mOvn..e it n v \ iv kt. v.i < 1 titL <n t Hv)tt t4t a!x> 
impriae coval^nUy attached PFXi not s u i t ^ j ft t 

30 tortm Lm< a. nSfer a metfaevj foi maeissing the accuimilatioii p + J s;s j > u t i Mr 



i Ji^i l' o.j 5 > ant ^ i^, ' t, ? i 'in t > t i \ < 

phj^H,\tic sv^-s* (V!^ o Ht 4 ti v\«?hy emblkg temcr bl w «vo L t d 
n t' its-it- t <-sik i *i i' v ! j „ ' > ii' 95. 

2601-2627; Jshiwata <?? a/., Chmi Pham. Sull 1995, 43, $0054011), Sach liposome? 

5 ld\l,KOv| * t i t. ] it u 1 | 4J ' \ 1 x f Ml \ti 

< p ir< < s - , < n . * f o {1 i < V t v * " 1 * ^ U ( 

Oku «f «i 1995 Bioehitn Bmphys i i 1238, 86-90) Hie loag-dtcaMt>g liposome* 
k i u f k h t ! ' h on ■ HW t, I k\ w iv ht 

t. I. U I t 0 ! k nijJS} i J l t K - hkl ) l Mlltl V. T< t VikA 

10 of fee MPS (Lm ai„ J! M Ckt 1995, 42, 248S4-24S70; Choi *? al, tanstkmal 
PCI Publication No. WO 9640391: Am«H o »' htuoaLKw! P€T Pink f * n No, Vti 
' 1 [Mj"t! 'numat iW I'd Mk ties \o Wo i » i , 
are n j " > ; * J i k j rt I on 1 hkcix to 

Oik U hot (I I t t i t tkl O viU CtMa|i«J^ U» < lt»ORK 

1 5 liposomes, based on chdr ability to avoid aecumuMosa in Bietai>t>licaliy aggm&sivc MPS 

1 O 1 ' > s. . t i 1 . EH v L I! , 1, i l It * ko 

herein* 

Tbfe pt«smt Snvxmtkm also include* ooBK?o&tions ptepated for step or 
u'niiiiistfjLtK \ itkhi pi sn „ui I > n ,tt <>t hv 0 it d 

20 oif- s i >l\m.ks. n , > .^4 L> >L- ame o . tie t Uwp&bk earner* o 
uben- « Ik i i t s * 1 kaamu k tej^m < i, s m, t a?e 1 i 
Cot ,\ - ,f m v ,t km Pit j ot V u\, ik.v hhi^ht ». v (A-R. 
Gents, m St I 1 * he e?>\ nuitfxn 5* d jck > N t ce bercin For e «j pk preset ativ«s, 
taltjb <, «i ! tlo i v q ' J t ' a h n 

25 * - i »' >» . U ^ *i % Ki tu (, i !• it * kl » ]<t uJ ft it! 
agents can be ussd. 

A ;ih ! stxiitu .iK; el, .tu ' i os ,\ 1 l tJosi' required to pancut jtshJ'H the 
. > v _ , < '^t'k . ttl ktaH k ' m 

fa ! i\J^ noa ill j t tlk t >i i lt t 'p ^ o! k f Ji vdM 

30 ,u« .x^.w, eJ ♦'ik.rmk'o n'mm . o ^ * t ui n ,4 Kug bvs^j, sIk 



5 -< j t sti2 



< u. h v. tt. iw i v v p^uftc Taammal uadei < «>■ J^ttr. m s 
-'•„d ctis >:\ and other fdciors which those -Xi ~d m the roodics! aits wiiS itvi „ n: o 
,1 reralh 4i i kmu K >e," <> 4 iis k< ird ; " rti<f\p hod- vw la, > os K-f've 
i i n h ! t jj i k n I < 1 , i tl t ) hut 

5 3 k nu lii^l t^ik^ ?v can be 

mk 1 t « u i i I < u f i rut,, > or fr^\ or ro«afo m dosage 
i» n t, nr^n n, > in it ,rtto\ s -t i> ■ p;nimac<.*uuea]iv acceptable carriers 
Ijih m tod h < * Hits letm parcaierd a> f ct t in In ^ i rcuLn mis 

m£kuU>»W>, rfltWi v ~ U , > ill j »T 

10 to ^ thr <[ fs io ! UU ad! t,v « tli « v. huVJ 4 pharmaceutical 

i mt s ,u « pn-s (ft " > 1 1 fir- rm< uon , nd , p t u ill 
u f i - > £ k j * 1 | i. 1 o i t) ir 4 t n 

if u i on > tM j, ti <n tn ii d t > - tt ' U t] u p j i ^ i ^ t 1 

: i >ertts anci'or adjuvant^ and i desired oth v active ragredssats ibe pimra^eutical 

fo i pi •> *u n k c * i>'k tu (. r i ) i 1 , j [> 

oral u (o • iph ts u. , d ^ Ivii ev aout-o j >il t ,r siosu 

d i -t [ i' - ' ! tnti.l ,]imi t s H ^ps, ot n s , l 

ComposiUom interred for oral use em be prepared according to any method 
kitowo to the art tor the manufacture of p\^nuouu;< a! o..n|v-ti-.! ■ .md suca 
20 compos dons case oatait one oj more mch m&zt&ning ageais, flavormg agents, coloring 
areata rn>^ .,ti\c as>e.ts :n maei to \ nrjdc ph >-t - > u l 1> - ^ < v |, ktsbk- 
prsparadoHi. Idtbkis cosit&dj th« aciivs jngiedkni m admixture with jjosj Kvdv 
ptoiwvcobc&Uy accept ^ . . t ^>f- hit at. , »{ K w t m« «hai* n! 1 
i i ip t t- <. v t ti pi << . d ft ik i t f 

25 carbonate actose vm v.' phosphate oj yodiurs plio i siste&tg arid 

J tl^ k ags!«s, for o "pS com starch, or rptta acid: r v verK for 
. < k > : il > ) -, i j p i lla 

i < ir- stearsc si > tide. St 1 k{s ut 1\ t i,niu e . <. « j <. a v 1 knovvfi 
j ome i^s*. <tvfj c-oaiffigs s.^ be prepAted In feaowa tecte j.q o I i 

M d vHt^- « <>! ! v ' ahsotpuoti , i tbc v vM!t>:?Hs&taial tract ami thereby provide a si;siamed 



actio* o\er a ioiwe* period lor example, a t u dels] aaieria ueb as fy< t 

'1 f >! I t H \ 

fonoulatioas far otsi use can also be presented as hard gdatm capsules wherein the 
w » t i«<" » > ! i neit *obd »> :» v v.ikn t vdttvnate, 

5 itkutnn v|Kt« c I o in * ; t> tj u„ Ik. , ht, , t t * idt t 

mixed with water or an oil medium, for esampie peanut dl, Ikpkl pamffin os olive oil, 

i t us ,uM -> the acme niatenals m sdrmxtwc »i€i wptu s 
. t ,v wr K v o; j^ >x si *p ^n«s , t , v sj. , 1 1 

- ** ! f < * ipk an t n t » hi! « j s rydroprepyk 

10 »eth i o s ? in k> rjylpyn * * ragaeamb and n acac 

dtspe-sme w < < mi n it, it I t,a;u; ilb n t f j 

s. m * let t * » < it , < » > it i 

po!yo&^%k»e stearate* or condensation products of ethylene oxide with long chain 
dpi , ft dt tl oio i v i i> kuiah .k<)\w.U ! uth t< n> o 

IS alt\\,v td«. Mli. p,tt -,ut-. e t t j t iu ! a Iwvto f Ueb as 

id (tt ibtt i] ti »»t >i k tile? < t t ; | s ot lit i t Ml it 

>a i ti t \ u r >t , tt i ttodn 1 ■> o u >k < < 1 

ofbltati t *1 t l > tui s „e i ai »i t^ttL'- tirje or more 
presets* «v for e«t»pk Of a-popfl p-hydraxybtnizoaie, one or more coloring 
20 agents one or mow t>.otmg agists, and one or mo r < s tn t „ ^ 

or sacctem, 

Oal) a > k n\ mi ul f > d y *t n ^_ ih > £ ingcedteni* *3 a 

t k i t >1 ■> s i < i i <-> t , t kt fi' ti n itinera! 

oil swell as HtpM parsffe. The oily suspensions can cooialn a tldckgnbg agast, for 
25 example beew i i ,ta l ~>- t -et> i.kekoi 1 ( j -nf ..t n 

««! be added to provide palatable o al proparabo.t^ f'he^e cotoposPions cart be 
p • : ' Ai! i p< t s , t jj i, tu t 

,S ' ■ J - i , i ' t < it!L i. , lit, H t ! I >J 

by 11k- add u > <. < ut p v t ^dve kgredietn ir u n^ > ib , i ,v it ' .r 
30 Wi.idpj ;;vH -.uMvnc'.v ^onl arsd orte wmore ptTv s ivy^,ea, Sttuabk Cup.; tj t 
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■ -mug agents or s»spe> - no eotenapMed by titee air; k * 4v<. v, 

1 f 1 s 1 ) f* s o ir, s , I >u ^ and colonng jgenf* canal > be 

i i » i mi- ol L -t ivin %Un be in the form of oil4a- 

5 natcr wal«W3 I he < < >b - 4 m b$ a vogefe&k uil ov a i«t w»i ox thanes of 
: ^ bii%m J iiujikiHu It > u n i t > m 1 urn 
tt ttw ' 1 > i , i n t )t th i' 1 luDHt, viuq vs Jo ev„*yv bean, 
1 U > i 1 i n f < i St n - it d hv\th 1 n v u 

o.uup v sn t > u n t u ts , atU fiu.r l -s.tv»ii ^k^U^.I \k uuWiftuI Vv^\ ill 

10 Ul <. i ? O J«pi \ t 1 ii 1 1 

) k uu , , n tvo ins 

Syrups and el tan be formubttd widi s c i tgents, tbl iropie glycerol, 
pxopyle«e gl ;<?L sorbitol gluey « oi ' too e. Sacfc formalatiaas can also contain a 
<■<■ < <■ in j , < »{ h »i i ii n t * iU > hi <,wi I 

1 S < ' t l f! J ^ 1 , 4 1 

, t,SJXt } > v l\ i v i >H( Ui <i t O I! tl ik i i 1 I M v tf 1 \ I k 

<j p. iDMt^ltf^ imiK m! n 1 «»> it II I sum to-dnu I fk 

1 t(f ' { r 3i 1 i M> f 4 } bl olu u ! J ! t d 

itojvtoxic parentally acceptable diluent or solvent, for wwunpk a? a solution in 1,3- 
20 bffia ' » ^ ■ . - , vehicle* and solvents thai, can be employ©! m water, 

kheer'-- solunon and isotonic sodium chloride solution, fo <\Mm>. sterile, fixed oils are 
^ iL-oben 1 \ ,rnt < w -J cnt<> ^ •> u n c itn;« f i tl spmpo- Hand 
iked oil cart Ix, «iipk>}«d including syutiheU > ; >n u I 4. • '»<- Its addition,, fatty 

v I b > , < l 1 1 ' 1 i < M p 4! J ii ij ! ^ jjll 

25 CvsetHu im^ idd m.MceUe of t? c mett^ or , ho h: *&t, it, x.ju-l-t 'pn.t > - 

suppositories e.g., S ctal t os> oi tfes drug Fbese eompo-sitios^ caste 
ourai.x h\ t rviijt. |\> i»,i • } j. m,ftnk ton t «3 : s ci|>! ^ f - vthJ at 

' 1 * ' , t *l . c J if 1 t Mil ) 'l 1 , ) 

ickturn w rdee&« the Crug, ^ - , j , . < \ VL , k 



\ t< wk J lintk t c> < ,i, ^ ^nt-oi . <n >-v ^at U I n ,^n\ 

<n Ihe dm/, tfatttj >t b u%<.'fe ^d - >. t j 

, i < <. t h ■., t\ \ ■» n uob t ! uisfv sidj local 

fh 1 p>> s i < „n ni f t 1 i , ih >J-tk 

5 Dosage lewis of the order of from abotst 0.1 aig to about 140 mg per kilogram of 

^vh v^i .ht ;x: d v n a\vful m th_M<<^ < uj ih - t k l . L t J jo ■, a ettt 

0.5 ru< to about / l ^ subject pet Jay), The amour** of active mgrecifcm tb&t «hj be 
<, >nb st.f m« iV OMtvt tiu pf .Ik ) m v f t ^ r , [ p.n j 

,tp o 1i inn m i, ,i < h, pa;, i j ( »f 4 ,i -o Rioii Dos i tut forms 

10 ' < II u i tit to & i nn I tt m f <l\u tttju J j icUSw' m^fdient 

ft k understood that fee speedk d >x- e>d b >r uia paitk-oku Wojeoi dvnends upon 
' 1 - ' 1 ' ' b , ' , r u * ( >\ x i ih 

: x<o- v.ivht v;\'tf wh - v K' tbs l ■! viinstssttji oi u so. <.>: .v!> Wl.O Kafi 
rate of cxe-jetton, drug co nhinat on and the >svem> of th j»amcut.» M >u dci am 
15 ikmqpy. 

1 1 ; s,iii!i!iLsu-a£jo« to non-human animate, the cx^-r -mc n cm tho K a.idad tesfhe 
aninuJ n.c ■ j dunk n; o ,L.t U , , ^>n- .is . ;>> b jiE.nhu* tb ruttrtb *eed ami 
l n it. «j t > t > un o (hd rtw mmd tutors in a &etapeutR\dh app oprmtc 
quantity of Ou cymposmon b i< wub its diet, it can also be convenient to ptwcirt the 
20 vt» ^postfsu t M Mm if uJi o i c , <. < it n (j 

The nucleic acid molecules of the pmmt mvtmikm cm also be aebninistsated to a 
Vvf v 1 > t i i! l!i ibu slictiv.fu u j o ?oa^ tbe ovetail 
thowpoufic - ftbet Ho n?-. i<: m b'rO <.,>s^j<*> : ^ is {, t 't..v< sit : ndjv^Lott „n nt.rvy , J, to 
be eiksal ;fui I I <. t tU p ^ . elsects 

25 \it oti , \ i " ^ <, ,v' i t f t < .t Oi n t,>.f ! > ! « 

it* n i. .1- >^ s. t r v 5 o - i L . »u " , it t b i >83 

S 1! O! t' , 1901, > ^ A r' .(,'' S ^ N ! n : s H ^ b.t f > /' 

1992, Amhense .Res. Dev., 2, MS; Dropuik «/ < 1992, J. Virol, 66, 1432-41; 



A' ' ^ : ,v fOStU-k Chen era/.. mi f Nuclei* Adds Rts.. " k- *) \.xm f <*t 
IW ictenct 24? 22 ?25; Thompson <w 99 * f* /'^ 

<<c > k; < i '>(<,!, 4- s<k i \vr \![^L»r* i Po t> < vt* No 

WO 00/2.21 ,t bi.i k FCT Public, k>« No. WO 00 and Conrad, 

5 US <\0U,?o k > i * m jt h iJ> i^orpora&d tk t k to 

nkr 1 Ik rr in j * n » p 

ma! n k ells I n jn mta DNA/.RKA >t i I i ctMf) ol ->ath uJck 

! Et ) hi t 1 j n, c n 1 \ Kdtf i 1 ) 

10 Ohkaw» * 1992, Akfe JcMs S><^/>. 27, 15-4 Taira sk 1991.. fcfete 
i 1 te„ 19, 5125-30; Veatura *4, 199 \ 3 uch k Acids 21, 3249-55; Chocks 
®L 1994* J, Bml Omk, %$% 25856; all of these references hereby kcorporated in 

'kilt t t < f m) i n t i i -> s? i * t fk «. \ n li 

i ribed >\ Btesd «■ ? 200, Dn Vewx Pertj 9 0; Pets* ni *s? 

IS 2000, <'^nt Wrt. %it. D& % 4K5-508; Flee! a t0 !Ci \ ' 1 98, 

!M; : >| tfc&ra ef «/,. 2000, 6V»v Tfegn, 7, 759-763; and HeMiager & at, 2000, 

<■ ' > ' s ! kW ~»kVi I vU\ Ol 5 icte 1 I tk 

t*eniWo&\ in 1 tH j </ I S ^,180,613. 

b s k) es a pe« o| * >s in^fton* twcteie Add molecules o! the presem en ios 
20 Htr ph hn k >u v a * on ; <> v -> s * an k - t« i p < t u in _< * / 

: < < P " (> 1 unt), Mmtmmd FC 1 IV. k n o; No WO oa*22ii * Coraxt I 
Itknn n H\ 3 Ihi uiwJsK Wt) !0^\14 lulO.it J ! S i> "S^>-)nv i 
ink} ">\ ! V ir UN \ > fl n < i mi i ) I ) N \ , 

viral v^cttMS, jRflbio^ias sxp-egstog vksl vectors can bs ructed .in 1 t not 
2S linistcO to m, xt t tfv I n - ^ ' n t ' - , , i n > >jf i v JCkra v h% th«- 

vi'i intuloi nirl o iw^ti mu. ukn>] ul i ( ^ 

n , j % - t ,i « t, t t 

pf ■' o u« i i -< , n , '«: t> . i i i alia - ul.jt .-,c ,» ., t m b« 
iU i Kk! 1 , v , ,i t x> t .ptOG^ ' ' , f ! Lk ,i d ► ^ s ik '« 

30 nt t -kk \ kch\ en of mu] ,1 in < > s . , j ^ !e» 



such as by m > , i.o or Hi it s e 'J ' Kn ^nt it by JmrMhM to target: » , K 
h \ t. \ h u ft i t o> S u^'tfi 01 ntfsfs ii' a * i t tl j 
means that wmdd allow for i«t«x1«dkw bio the desired Uryei eeS (for n ttMm see 

coutw* m at> \m, ?m, 1% 510). 

S Jtuwa wtii> it v <n.i!i it e e e <a u, i tt s « Lit, k d 

sequence cnt. Wng at k t the msel tcid mo I > h «i -.tot im et Hon is 
i J ^ I in q u i it t «. i Mi S 

U KEttl >Et , i Ut>h f & vi ! Kl'lu ilt !h pi 1 11 1 ai ixkk < I 

10 In «>th t p<u t f . t * v f t tv. ui Mtv v u i. i p t i^ a 

tn ~ eriptktn initiation x o ■ euka k pol h 0 or HI it i iai on regios t>) a 

tt IS*, tp tu t i i J, i it! .K k "Mill * >.Si 

K iM ) q\ i ii t\'>d)t • V ottv «tt->. Mi,k. tvt i t h [ * t v4„t tJ 

k-uuot .u oh; <* - i 1 i ii i u i , M^iiidsaid 

15 u<-s p<tK amu t itiiiiiuthii > > > s v \ m ^ i < Un < v<.j\ o „u } nudeic 
avUrmWid, 1 i i n\<m <. ,e y ;.. , lb k tn uc i t.j its i tu f Hei j for a 

: f nM i n f h t u t J i ii i e m I 'u 

addcaiah t<» 1 c - smion ai d or on tarn (tasmsimg scqjMstjoes), 

I i oncrijttkm of th« nucleic acid molecule s^ueaces are drives ,4 promotes 

20 fo eul xtyotk UNA poivntosAe I (poJ Ii R\\ polymerase II (pol lit, or RXA 
t oht(Ki n 111 >j i U t i v t ' i ut n p«4 d < p,.i y ytost , iu^^ c <. pressed aihiglr 
fevdis b'Ktl! ucik the I vd.\ fa giv^ p I H pmmowr in a gi vet eel tvpa depends rra the 
Mtw rftkc ^n.^ \;fuoM *.\fw'\v<- i"miic , s.ic -et-. -.v. n:,ut kjI'i 
Piafcuyotte ENA polymerase promoters are also used, providing t)m the prokaryotic 

25 \ ;n> ^ v > ii r p i tt i y i. i i {flrt ^ n *ud 

!W ft. \ ' , S U ST, 6~n •» ! i =, < \wi 

1990, !u Cp//. i/ia/., 1 4529-3"). t * ibsse references are . > u by . 
Isrid) --ewral mvesiigators have denv-rsMniLd frs -juoLs m t J,. jL mi,-, as 
30 sibozynit^ expressed fforn ^tch promoter c^nt function ra rocrsmahau exits (eg. 



Kashani-Sabet ei at, 1 992, Ann sense Res, Dev., 2, M5; Qjwang a uL 1992 s Pmc 
\uh Acad Set. ' m, 10802-6; Chen etui, '^2 V > <- \\\ ,K % , *0 4<> A 
Yft«faf IS L Proa i L Se t USA 90 634M I Bm k « 1992 . M'MO 
J,, U, 441 KS; thsa'evvkv. fcf «/., 1993, Prac. JVarf. Acad. Set. IS. S. A. 90, gfJOO-4, 

5 Ui.j.p^ii^ << I**** ^^ l f t^ h**\ u , c a ^ji i w ,c 

262, 1566; all of these references are :tneotpassi«<! by reference herein).. More 

nuclear (sssRNA), transfer RNA (tKNA) and adeaoviras VA R.N A are usefoj In 
gsnent <• H i n u s > t < < ^ iTWii li t m ^ ub >t s l f, 
10 (Thon psca e< < < . -r 

' /i 2 1 ti , va^l I\S Patent Ko s ■» ^ x>d &t al> 
2%*r.. 4, 45; Betgeknari <* International PCI Publication No,. fFO 
>6 ! 1^ publi e jn-corj ted hy reierenc erein. The ■■ ahov< 

T I m l ^ 1 n U! H l. v- ! 1 < ] ! . t 

15 ittto stMRKialij i. j) ii f i > v i t ' i t\ \ ^uMn Mt sd DK A 

vectors oh - denovinn <» ad a< &sso» i i 1 is ret &n oi ml RNA vector 
1-u ? t< i« d|1 ntc.x in a s . 'hit 1 v s. iumi, 

J 996. supmh 

ih aaatber aspect the invention. feetmx?s as expression vector coiaprismg nucleic 
20 jv-:d seqi „nt». uv^Pe>> i; o- n- Ut u at jj *a»Uak » 'he tt < n io hu 
manner whk ' a lows « cp mi on « Ebst nssekuc aeid moh l%e taqpn ten ectot 

. >>„>s * > h dt vtt' s * n tn t 1 ) I , <\ J '! n 1 > tl v, 4 5 >T 

' tt 1 '1 i ( i i 3 I < ! i v ( 

mokeyle: and wherein said sequence is operably linked to said imtjatkm region and said 
25 tv>) miuj> s k 0 ,i i - i it , io- i t si iihn _ v , an . t !u <SJt\ L \-> oi vid iiiak-K 
aeid mo We, 

it r ' 1 f i , dii'iuD «i j msi m, >i 

uv en h t ^ tv'\< k jus^is 'jui > a u-l u . . v i-;n ca4'iu tram., dt $ nuJu^ av i 
^xjiK'AC ru l',i v as K.m *. mjJ u s l i a. id o\o«L , vti xiid sequence ^ 
30 i svjabk h'sled to i 5 v 2'-exi M <:t\? .?^n wid w ueiit' ui-t -\haen ^vu.^atv j> 
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■> ih 1 1 1 , I n U 1 f < | n e v* f v i n > 

i h j ^ j! % ; r ,* h l\ * ' i d i s add 

i .ii h >, i ttUA t < > , U i * ft > v rn > 

Ji 1 > !>) if i !E ill v. i' O t >' ,1 IH te„5i< 5 CI if, tl > >d A MLA KV 

5 &.pi, , . ^ to 'in u'Lm.mi! ik . ! i ,->he> ^ud -.t^iX'siec en 

! <. << i \ i< t E i t s t > HO ^ 1 K" w i\ 

m £Kfwh gliowsexprt o ;od'< J si otmidmh c acid Owtk 

smoihar emb«Kiim««l : the expression vector comprises: a) a trartteripiioit 
.it i gion; b; twription tmnnuj ion mm i »n it on 1 a open * }'uy 
10 j m *• * a B-iiktc ck tUv c d n_ l v. i me tsa.ii j Idc aei< \ * uk 
wherein said sequence is operablv linked to -\n<i * * 1 \, dm ium^ ac 
v i its oik Lt op 1 c s a 1 t !Ouoe)k t it ui i 1 open 

■* t J t <. t)i tt £tt it U ill ^ o p c n 

delivei of salt iu< feic actd m k t ih 

15 Examples 

[he olhwtr^ noa hi tfiug cxarep xmosh ip > useful n istttomg 

nucleic scid molecules of the imiami mvemion, 

»i_ 1 H t < i 1 , t n i 1,1 

Api 1 * atu ktfe ucw-'w ,d a uv\'crah£abk methodolvn. ; »i Je. <'>oda.k* se of rujkk 
20 acid sensor mokxu v Ck 1 - act >Jv 1 b' t ,t n m' 1 k sm t< t, k e 
-\ .h \m< .i M»t.ku >vO, t" n n jb v Nv'w «* s tmdek sxvi. are catatyticolly 
inactive because* ide Lk\ po-in^u <d id; _p<\tk ox tui rulvtuk o.r<< s , 
*.ki t 1 t i n \ oc u it t it (. j{ j i iii p i i 

I i mi t , t ! ! i a! j <(«, 

25 VI thou u tis u Mm i oik t i 1 j iK a t us J w A i jit i 

I r v , IJH v\\k J Ust-\ tk ZitM .M! t ! il,ttt 1) I ^ It v. I u U 

kiOts kltvnnh 't \t l " t <. f i 1 1 f 1 ' 1< * 

OE1 . H< > v 1 t 1 ' ' , hi .51 T3 it H ! • t ft ,1 rt 

t xn I i v^ivriu^ K n f 4 \ i a. \ j i Lx> i 1 
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8." * m Q) fte s his moftf is readily syaihesiaei ks he Ml : to J, ec dif 
sequences, asd car* he used dkectly k s«rai«.<sr other biological fluids 

vppl i f ~ i 1 , • i *d>thi i ; < 1 i. . , | it r >\m Pu fnu w\ 

HKf t -1 1 pR Mv^xiti iP ^ , Itlh ^, too < ! ' - T ,* t 

5 « Oi < jhk! t r it bop BIB ! ^ « -lui jo FR) 

£i i_i-.PI < iMhj of f\ F V \ u>t>e <vto it. ut» t { ..! i.n;, L P 

-e L i i - tt !tK h h u t ,i :,u u Atso 

Kijcktc scid sensor molecule activity is detected. Other regions of the HCV 5MJTR (see 
Figure b) c<iti be shtuLkIv m.d m - Pom< . i>f >.Kei halfeymes cotttetttplaksi by the 

ft? i - o i i >P t < 5 j| . ^ [s tin _. i ^ i ] i | imni UU 

H' \ / -i ,hm„ hi, 5 , IP ,<t h \ S r v s hivcdi su i P OuH.-ii.v 

tn <_ \!Xv t o! t i uuhjiu petlkta *} die HCV jta i v > o np this sfttKf ttt so 
that tjt&ntteived loop MB sequences m» seceoaHe foe activation of the baJ&yrae» a 

15 ss^plt <nm. -i u< i , | t\ i . ao < 1 * < * Ik if atrnttu >t tk 
Hi 1 U m i UN \ o^oua U kK uutpit i . tun to tfem III ami RXas* H 
(Figure o t t«t« *u i . , » ?< m » , t n i thw.l u\. 

a r i hen t oi .rb»h vkoedP figun 2b i >j> the UJ si. u ui n iiw 

-tudsc * at} df,..kri> PC the pa sen., of eo i^rved st\p.&!H-- * u derived from 

20 tlte HCV genome. Target capture by a babV.yme is deteordtied bv the affst'dty of the 
h^I^ymv o it t t « v. u < > ^ > t j s k< t < !' t 'tit I j. 

tk< ut hsiHJtt ! tl ! I t li I til tt I I vtlK 

jP— t^ hhi' upeet caputv -.Pen hjS^me ^,- s . m the cft««iy ss m cm-cs* of this 
eet}oetit?atl«n, 

25 \ prut ot c ucs.jf? <t jjt, tcv, e >!> v >^ . at i ^tu. v > t, , » oret-ntistioaN of 

tittle > juo sjt^ us etx i v \di ) i -p 1 " J ^ f * « '« >' t il eil 
1 w »v>'n iMNs,^oi iv,;t » « it .t and bo. at t P^ fl ,upet vdentii, 

cae ho aht ",\ 1 <. a) s!!i i, , I j (. ' w tuto: i t_ j jot< - 1 

Ls 1 >! 1 db u -«Le by this approach provided that m ad^utv m_„M 



m 

®mpMc& >n y&em - u dace Uivc the eoorrnors tit shiihv o( j> sslbfe sjg? tl 
ampltfu iiion and defection ■ ^trnm accommodated by the f ethnology, *ig«al detection 
sh h no? define the limit of vn> iiv i of his hx mol In praetkt, the Itmtt of 
sensithhiy of this approach is dictated by the -««catalysted sis of substrate cleavage 
promoted umter the assay conditions used. Therefore, the salkait issue In terns of 
* n i i ?w mi i \ ! iO r tf N t ; , i t t v < t xUra | £ , \ 

vhtce of the system is that both the assay conditions and halfevtse activity m® fce 
nan u' >\ } i , p » i L , * , < ,t „ t 

t igute ? >W < n«v 3i ^ It lui ' t iu.hu ,i 

molecule with a PEG linker that is modalsted by the S'-UO? of the Hsfjah'tis C vims 
(HCV'SMjTR) rhefigtit* &ows both inactive and active forans d the si you sosoj 
tnoleeuie <SIQ ID NO, 43). & the pnwt of fee target signaling oligonucleotide (SEQ 
ID NO. 2c>) which presents the stem loop ffiB of the HCV 5*-lTBt, the aksyme sensor 
demonstrates m activity increase of fcee logs m dotVKtg the importer molecule 
eomjHm^n or i i > m I d wo > I „. pi , , ><„o 0 , v^t <> 
th sn/MiolMi't h> c then ct a h t th nl uit> 35o t 

th \ ^ t I h .n v u! - v < u , JemomtnnsK itn atanoM » ^ >. , v ,< 

H ' ! <- « > H ' ti v j j v i t n uri <, ^ vtNit >«; tk K< v. it 

conditions: l-iftmM KC1, lOmM NfcCL 20 «:tM ! I PS TI 7.4 3 itvl Mg€12 s IrnM 
CttCte, 400 xM Nucleic acid sensor, 40t) «M Target, Trace of labeled reporter f • 1 0 rM), 
2Suj reaction voltame, Macleie acid sensor, target and reporter were heated at ?S*C for 3 
tnfe, < ooied to 37*C and ck w tui b> the addition ,>i MgCi ss ( d t u h 

w > >i t v 

^'<^uml tiii > ^ t d t > llhii!. din , t 269., 

,f^A7m ^isptvpjtvxl 1 .xi fesesn co'ii e ^ m it >u na * !(..>.• T3icvt 

^ncrt^ ute applied n x^s Js oUomv iL IK \ m| f» K v iciwj 

11 'H \K 1 7 \t\V vi ligd i, i. ft'hMa'vvJ 1 til , t r t * 





so^meet used for detecting sin* 
» are shown in Figure 7. He cogitate HBV iM4 «eqwKK» 
* y-KX^(HiClUUJ 5' (SEQ ID XO; 5!) Two 




I fat each single nH&atidtt a&s&n&Kt m the target a 
* wt * ii du mc cleavage takes n the Mi ,,,,y f lh. vogi aie DNA 

(SPU ED NO: snand.'M* | »> i ; . i >N \ uquenc* (HBV I m, SRQ m 
58). However, fte Introduction of single nucleotide changes wifete fee target 
(SEQ ID NOS: 52-57} results In loss of cleavage activity at both posftioas 

of 



tn a u 



s !0uM of 3% tabdrt Mfeynie Amid m KM of IX Buffer ( 20mM MBS 
pit* In V! kc a a \ a < { ^ , tt u K1 nko < o> no DR> and HiM 



m 

were n iK i Mih tU kiiwon oi tic CaCb and MgCb <sr I im ibats* t« i The 
rations * t e tommated by the sdditii t of !« ttl oi S < B'PB loading dye I Ik prodis ts 
5 we resolved b> electrophoresis i uough a IS-M detmtirrmg jx>!yacrylaMlde gel (19:1 
cmss link) wsth ?M nrm in IX U buffer. The gel was visualize by , o . . t -u 
aaalysis. 

t „ }lf p_ \\, j, , t ► msl ^ t\ » 1 U ' pt llt ' 

t uk 1 c . c ;Vi 1 ; cx'in'tlcuK-, 

|q \ >r « e tit i Uh >. Ik mi L < i < die unpho pbo j ated fons >i ERK2 * ig 

i lived* \di totiltii i i J^to'vj*. .ow'»a «>s »Mt«*lstuR> ft Mmnus 
(ERJMni. Figure *?A). Bioehensxal and snn^. S. stu ics mu . <i ^ < ' 
*mjf\* ttu »i HiHi iv, a sK> >n*v{iotif rxvputc* »bnaKJO*» >f.«i«mH < * u . 
jfflstmsbie strategy is to iaduoe fbwaatjan of srem 0 tbrough molecule biudbig to m 

IS mmm ERA ligatwt ftNtefe Ut| can term to indue* «bo«$?m* acuity by 
stab l»a * ^rom H mm- >.i <n PRJC »hb ite UNA hgand require » t : t > . j 

fcmaU«*r o xu-i Ei n the Jfwwr* contract „1o n ti ) i-^m M t m eh he 
absence ofERK2, a substrate RV\ binding arm in ERK-HH was made «m*plssawaf«ry to 
aequo ^ 'i tK d^ubitiasd stem Ii sbiiCt«fe m oixIct to ftm» an alternate ERK-TIH 

20 confi m\vi mvixpMv of cU-jix ng substrate R.N v (bo <cd JKgions, Fig»r« 9A), U ; p:a BliO 
awoc j*io o - k i k > mi>> j>t «. 1 ,t »houKi bo ptoh bs * * d uh »ak K\ \ 
tiJtiMtwc! w'ut! v4 * ; j it ^3 *.on««qu*ot1s i. '^b> 

m&m. 

25 ab^xK-s of i-RK? to assess pmtci^d^ndent ouciew add sensor molecule acthaiitH* 
l Iwvjge icjui.« ^ at. h^lfi -nM t s lit* p!1 7 < l*n iM \ ;< I <> 0: ai t t 1 «NA 
i utM vbK iuH v t o! s * M p t m ^ tk .o «i u n i t i 
atKl trace S'-P^^-labeled substrste EHA- m&mMmxA rat EEK2 was produced and 



m 

purified as described in OoMsa «f 4, 2006, /. Matmkm>l, 01, 167, & all reactiott*, fee 
level of substrate RMA cleavage to fee *b«eace of naelek add s^sor mofeeule was 
subtracted te» the level of sub&tmle RNA cleavage in the presence of saddle &«M 

II, L ,n i * ^ oi , Mil , ^ 1 M 
<JB). However, uupho^hotylsted ERK2 stimulated the observed rate by 
f 50 fold Gfa,«Ma"< 2.1 X 10° mm% The oteerodtate of substrate SNA 
cleavage by ERK-HH in the preset of ERK2 did »ot display a log-ttma rekttebip 
wt&pB but atk, w,s t ,i v „Kient of (Figwr* 9C|, aoggafttog thai a eoataanona! 
tmammtent of the ensyaattc suekfc acid domain is the f^fimtting sr«p m product 
U>s(j Of Important oasaK i* pro i^Safctk.uJ^ i v i mm 

mutated R\ \ : - 1 it Uoo not i* Ox a e m h I V v v > k too ^ . t h\ * , ft,-., 
Of ERK2, and was equivalent to the activity of HRK-HH in the absence of BRK2 (EBK- 
e9B).Thus, 




than ik- 5 ^k~'--St is K iod rat? of FRKdtlh ihuv the Mte-HwKlrog 
utioml 5 ^n^>u>< PPK-HH . , 1 1 u 1 <h ma-vni-ht of 

e RNA cleavage (Figure $C| uu; >sr oh t the dumne ^mn« <>i «n m r^toms I 



induction by ERK2 may be a 
protein dependence of this eo 
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* It). Maximal action occyiral k &* pmsm* of 500 aM ERK2 t said 
5 activate* was observed with as little as 5 «M BRK2 (Figure 1 0). The ability ofSRE-Iilf 



s the use of sti RHA ii 



This e 
* ERK- 
tewelstf protein t* 2e< is 



! .1 sma m 4, ik detection illosteric ri - m, f, sr one h mdred tokt 
{Souks* ef «l s 2001. 7, 524), Aitotaiiwly, taassd sensitivity of detscifcra is 
possibk K former tacrnsmg the rate difcntki between MK2-simiafefed and 
IS indepdenctent BRK-HM catalysis. Given that &e ytwm detection limit of KNA * 
I* equivalent to aMWieg {Golden etul s 2C00 S / Btetedm®l> 8£, 167), p 
tnteleic add sensor molecules ttefore should ultimately prove to I 



1 i d * vx i < a 't i ,| ? > 1 can 

20 Jwcunii<*K u < ' im>tun and activator state* p t, * ■> . 

dependent s Rk-HH activation was examined. As expected, bovine seuusi tfbumta (BSA) 
Mkd to aetivase IEMH above feMmk the abseaee of my pmxem (Figer* 
MA). More importantly, p38a md MAFKs that sre 45 % similar to BRK2, Med 
o <, tutu! IKK. HU .cttuty ^lejure 3, ***\k d««*^t : r c w!i tv 01 fhi' u t *i 

because phospiiojyktioa of BRK2 leads to Mmse tefetioa by promotf* a 



by a specific fftotpto»^tion state of ERK2. M * 
phosphor iakd >Rk^ { ^ ,ouhl, r h M *> h } kkJ jvLKKJ k okU 



lucieic acid sensor mol&si 
in the presence of a 



{IB}. 



RKA ,-JwiVi.. otta s uni L?l> Wt ^ ■ >( ^ K\2 b> 

w&l wife fee xMm plate 1ml of cleavage <*&etved wifc »BRO {8.1 %}. 
Therefore, fee low level ofERK-HH activity seen wife the ptptMoo of pk^phorytod 
lUs^i <M ! 1 k <w s h it! t » «! ?m * t b I It 'p.tn 

10 p-uurst in de } »f> C 1 1 u»Kti Can «,qu<, > th }_ s mdeic aud 
sC! mob u . n ft » ^ Oh b.s *uct» \ RK : n d U \Pv-, w t>K^ m otlwt 



- fo serve* asefu cetion m&tto, pmu i Kad fane* 

!5 molecules should be able to defect feek ttrgets fe complex mbctmm of pasfetea. To 
CMuairo this, KRR-HM tasted few us Mlay to monitor ir mammalian cell 

fywtas. Ek«mnni BRJO was added to aKqauto oflysste to levels between i % {500 «M) 
Slid. 04 % (50 Aft) Of fee total protein by weight <Flg»r* 12.4), concenttatkms of 
that em be detected if purified (flgorc 10), ERK-HM fiwthMIy 
20 ;*nimlion of «m*oni BRK2 k ft®* samples *iti* m wtiMty fiwt waa 

wife purified ERK2 (Figure MB} Xtf* 




.v.iNvdiKiv; hawi'Rl i >.ha^l m«h.*l could drfeel &e h> ofMtk-HH. 
as**} wde loped in « IRklH , med luorescei dye from a flyorescem 
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dye qaeacher that were coupled m opposite ends of a ssbsf&te SNA, Tb& tmctiom were 

perfonnod in 4>o } U na-au. eontainmg 100 n\1 substrain K\ \ for CRK.-HI] 

tl ?f > ,a v ^iilfU ' SMd 1J \U < -nl i»» At axrhsnxnc RNA for 

5 frtie ated.DNAl iiok U.S.A. (low cas N 4 1 >t si s t < m I otkk 8HQ 
Black Hole Quencher 1 M ). Reaction conditions were identical to standard coudiuom 
v i < < i ! i i' > .< "J J >. » 

10 , ^ ani 4 iitM i [ . U J> \»t-t it u,ied i (u c o ik« t i ^ c* ^ > i i > 
eonstdoto. r ^tof n«ntr 1 r-s> o it n . *■< - rn \ tTK-h tAldu a \ t 

10 mnul i ;t j h <_ > li waist i i i 1 v 1 % \l 

k s - s i I'Tvsnp a vrsh' x .{ k J . cyannie 3 (Cy3i tluojvphojt was, osec s$ a 
iK>mwb^ i i -sotV <s< .sv l ,cum . , (I igure i? \ , t m ; Akn at Jf mn bn u> o;sul<o^ 
U\ } hi -fill ok lu.v.J . t'K H' .2 . ncvt ^ ^ nan. vO tbigw*' UIK v.*ute the 
da Mi coj sitohvc h x utta.ffo-i t >> he presence fEMC orhtdged 

15 by rw s \ t i\ ,• naj varied less thai " I <> tn sal ro i < i i i he tstto of 

11 of v muo sa-oto* jo os ' " uL so i i I Rk-i Adivjilina 
t h t n tt^ntt 1 *H ^ j tl >h J t k u.0 
employing radioMteM substrate RNA and gel declrophoresis Co detect BRIC«HH 

4 n figure 1U) u\s»U$ ^b<w that mdm sctd s ensor molepal^ csb be tised 

20 tnoi! Ctl \ Jvdctvi! j t « c * ' f < C t v 

b»k%Mh Hk.fi P ni t i ! ? i ]t n ti ' n-> 1 fRh ! H, ivfotid 

pwtein-a^tivaivd totcL-u at d »con^ o>.->locuk was eonstmeted (ppERK-HH f Figure 
1 4 A) InppFPKKH ilk 4 >i J i , k or n ( h » p a U JH^^t^ 

vphc u 4 it i i v< ^ o p<< i < lut it lll'l 

25 <S«iwert et ui, 2001, Cte. ?, 133), Otttmvise, ERK-KM and. ppBRK-I-ttl arc 

i lit i o |. in i t I pU'l 

HH in the absence of pro^h was compaiabk so the tm a%v*d xute d >i»o^ h,:d st t 
bond bydroiysii: of UNA under similar conditions {5.2 X {if tnhf at pH 7.5 v«fs«g 1.9 X 
idn pH 8 respectively) lowe es phospho vlated t s ,^ 1 o ) the 

30 *>ir served -at: n okoy. \ ppl K iili 2^ ^oUl ■l-it:ute 14H hnyavumh, 




i-c or a target protein. The 
involving seketn^s aettaitiott of KRK.-HH m& ppMK¥AM fey 
j of ERO (Fig»**s 39B and 42B) k 
resolution struotataf studies imikr&ie that fewer torn 10 % of the amino acids 
13 <H0k m mlrtve posMoa by more than UA upon phosphoryktioa (Camgarajah. 
im> « m 159). Sw& speeMdty is Mtatsty a jnra&fattikfi of the sobusts 



mm 

ess of 
by 



He mechanism oi activrion oi i :;K i - f < < RK 1111 hy tl 
;xs ixom thai proposed Sir prevKUisiy rq>or;c-d aljostenc ribozymes; I 




m 

i M oh-: a,«di!vn«cl >d < < \ i L d v Vtr jfe *>> .i SGtattals 

t , in ij ij i ^ vn < i v. )' i 1 v t ^ ^ , i rk ' i I l j i 

sensor molecule activity (Figure 13), The ability of nucleic acid seasot mokeuies to 
5 an toi hi I'm { k f) Hs>!tref2)ita I t t t 1st t< isskg 
v a* n.kk id s« \j nx> jc« s u t ni < om xt o nuUipie classes of 
pro m aalyt i oluttcm Figsre 13) mJ i aid sat >r molecule J hits *d! 
on solid i tu.s un nuiJ J 1 ) h s ihsu 1 t r ^ v> < n ifK 

n ji 1 t t 1 i { ♦ i ^ s * '.i v' s ' » < mIi' 

10 Sectional BNAs through automat combinatorial selection, protein-responsive nucleic 
acid aeaosr molsctdes: t 1 1 i > i cas s. < c valuable v s.' < globally it: « poso 

S t , »u j t m tvsr m m J v t rrou Moh il n in 

to it ukwi h ^JuuVv u c% k< at,- to J t tvL.u *,sd -ornor mrdecotes m 

; , i it ^ of 1 d < 

15 - , 1 - t < ft , t » > <>' \ " ii i 1 

'Ihv irupl ^ in n -« * lm t.tny, t, mag the development and 

s, uMLifMi lV: todt s_\ <> sk t ttt v. K i t t v s il 1 am 
ih ? c>;an j t $ ola^ ^^^ RN \ K sed niv ; i the pms-tK ? of a nucto < i 
20 lasted tut ckt<Viot lircv K l c too o v V> j, t tt t i i iiv ^ odeotade* 
ilwoygh <s caiodyfi reoctioii, rhese ilalfe\?me c v > .i.j. .< K v y I , to ^ c tuultipte 
u>ii»u! „» tn- dull i b-K a .v.? Ocd Wt;\tn: jmi'vl 

nudue oil pt v tt^ m&iy \$moi f ok u , It-, ! >'i ^ m tt t sn n.vk s. t! 
Technology provides an amplification step for mickit acid detsctioo, 

25 Tlie Stli-dy was dirtx^ ai the d&fec-dos oi ascsuences pre era i ! s Hep Ms € 

1 i , i , i ; i cj ii v v k 1 i,-r T .> L • < i 1 t > . t > . 

i sTi >i<?u t-lvtt i bt\at oil t(|tk-w< i 1 K t st<>r imtt 
linl rtrtii i h \ sm ^ 



5 -< ] t s »2 j<5>-j 



9? 

^ utt } i >n td n the j. )i £ t 0 ?! It L. i i v'» iv t of 

i et yme* sctivatec b> Ht \ seqiw ces H \ \ yt i hmi 1 

vitro combmaKirial iwocw referral to as Directed Molecular Evolution (DMK)„ 2) 

i * ..ma si n t * ' > t ttK- 'i »it n as 
S mxMpk ttit >ver erstyt - ietermt.ns ton of ix hit t of detection ijLO.D.) i mkd 
by HC¥-HaM*ymes m aa unformatted assay. 

V}) 1 ' t>no«s M (r> d^t ii sut— iB a;t ir-d'ci matted a^say in whtdi 

i \-\Lilt 5 ,., * ] i > t> v h x >i ?vV and qu&otified The L.0.t>> 

in i j t t i Kk i h! & tn r\* t v tt pioa«m e aid b*s 

K) j > 1 i i n < <> i 

13 is. I iM> U< ' -..{it. u din.<f'yjii sn di s ie us rti i 3 -v - -vuig: C*OO0 
miA. o ? . p s.j l af <- 1 I < st i i d k t,i lis ah a 1 o^y u 
SD L.O.D.), This is a very conservative estimate of the unformatted assay L.0.D., since 
some exp< s enl: yle i d< eteots* a s a lit s a - 6 i molecules m 1 2 SD f i ID values m 
15 ov MJiit^'t u,k> I . h> t a„f m-m ikiiO Half ii^l^ kwl , it 
study, however, indicate that when used in a property formatted assay die true 11CV- 
Hi I uT^il tuiu, u i> t t , tu . «K 

1 -n 1 j t < j . < n.t. jJ &;JAe ps^tetr. 

20 ,ii i t • tt 1 < v v s h ! i t . ' ► 

nut leu acid ti.okxssL m which a jmmots i>' ' v 3 . < tc acid sefpseace os ' t i 1 i 

tut lui eh i I \ad .«j5 i up| n t j i ^ V i! uk i n 

> j tt J tt . ILL' j v s i i it 

tn 3 . .^il tti Lt t i n tat it . } tt d tf t t 

25 with the *ra<^ . .i - - ■> i i - 1 > ~ i hi 

U l I H \ s, t 1 * 1 i ' ' u . 1 i i . t * Ju f 

I ittrt- 15* C««i«e<|ue«% HsdfeyB»j catalytic tcn\ «:t* o< t! rer^lout fo 

'( « ' IK, <. ! 1 - V . . . U. , ■ Is > > ■ , ttu t 
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in thi I i atttw C Vira BCV) gent me «- sOTes or mo scutes Sue > Halt ym - are 
. 'vreJ«u, ,( v V ^ !i \ i 

' js u vsj it i x * j ,„ ' i < ^ v ia kk t 

tit , ,U I !!ti " > Kk! -vi^f « In,,! ^ In >ft t , < ! \ 1 3 an- 

5 lip j { \ in 0 ( s i * pi f iu<] %\ s ! > i | j 1 1 

(9 kB) Skat contains one large open resting ftame (ORF) me«dmg ksft structural and 
i uii t ^ 1 8u t l ^* LSRp tka *ut> ^ a 

3 f 3 i ' \ \ l 1 V ? L if t< }< t til tCt I n lit I ^ Vttk . > t iRl - 

ij s <«!<* L II tit U s U f£ lit io I vl flvtv 

10 ITwts "S ? 1' i | s si i U «iu nt oui s v is tkflMt i 

I * * it i i i ? 1 " fit ' t hi h\ t t t f tut i t t, u iK v t 

3 d <t < \ SU } [ ftp tT S 1 1 p i. Li 3 JtL. . I ' L i fl . f p * '] t 1 -ti 

' >' < t v > {is ^ tii. v (.in i -\ . 1 3 ' 

fill n-1 vH xjlit I J 1 t 1 tUi I ^ lit i N AJtt t I 

IS varies only slightly (Figure 17). Consequently, the sequence of stem-loop 1.1XB was 

1 < S 31 S <1 t lllfl tiff s. 1 . t 1 ti \ I U v S f f ll tlx t 1 

(pQM t v 1 t> - s ii f Nit* IS^it^lf^) 

] i 1 i ll- K 1 i 0\1 <■)! 1 Ml 

< I p i 5 f I < ' 1 HI l l V '1 1 ' It n 1 

20 and pbcnotMJ« (moltfcular tm'tt * ..it n >\ft'.'L», t I hit < calx vutK^ivitk 
' - i = [ t i' si ij > i <ni atrplUkd S 1 P( K ote<l Molecular 
Jitf- oi lull i ij s ! i ^ j A >\i\ < t utt >t ik u kit at>cbs ir %hic 5 
v Ik ) in ii r <_ ii ' ssriajsh m a fwK*\onA RKA jtt, .o u 1 i^ 

) i t <1 V S i S s j, lit Hi it!,- v 3'S 3 

25 pu o ii i i fvNto-* . t p ! tn b«% stf the sequaict \atijBt^ 

with k 1 t f{onn«ncc f s • t> f -" n t K>ai» 

Hon h to«* it «airaib v vtt <<d M tv trcsi nun rt c.p 

ti i^n-i > i- v o^vd t> i U «1 ttu > ^ ;\fi Pj a 

u s i 0< 5 snx><watk nuclnc actJ r ; .-o.t\' t.-s v Si best 



i i iu ct ' > k> ' '> 4 m < t v. »M ( ' *h h f 

» I j is n r c «. ks ot \ft^j ; i if i of 

>:;;qtf t h i iKU tor ! tj J ,>! < 1 - j> 5 sO,t < < <4) 

i ii s it _ ) »ttio dc\ . t >e i r <. ^iw uu < » t \\ t'» the 

5 I p'u- ^ the Hbrar} sequences as > whok spit< the k ! h\ t tiaJ 

s) S W^tl 1 w ,d Ct)Ov ! t tli II I - ii.ll i tit O U 'i S.SK'I 

I 1] t 1 J. Ul > 3 U ti i H )i UU j 

s tes hat ths sta tag seq j tm b* d i k 

\j K« h - u < 3 t\U r v J •> vi. in* .ft 1 t d>t > - thtt tu 
10 aanaK i t u *h t s H t -i t f , j, ^ < _ m mo fHd< a tli 
HCV Sm This work serves m 8 model for the prediction of Halfeymcs that are 
aeuuted^ (. \k t i< «„ tm i * ! v 1 i J k i h ed tK 

class I ilp.se euzymaik tiuetetc acid n*otee«fe as the catalytic 'platform' lot the 
j. t'tui* HI <s>h "i .<s i k A pmo*» A tiled i hk^r^dl o> ti' diat 

15 Ofchu U Ut « Ll*. lul US Otk i , whtii 5 IK lit h t 1! i { K llSi s i t of 
t m >i ote m j1) i t i .i e « tr kt mi' , i * u j < . 1 <<nht ' ihts 
j 1 at ■, t *a p I ! i i. i it t 

tint i 1 u t il u oi n lUHiwiuMvti 

20 of an HCV<*6ii vaied lial&ysns. This HCV-H&ifzjsne promotes the ligadw of u substrate 
HMA »1.igonucieot k to Us wn 5" terminus lints H is abb t> perform osly a trsgk 

-lUvK v'wU In'. SO' It t. [ t l It h t J it) f tj k t « v - tt x t 

The sequence ot the HO Ha yme tsed i thes<? math sttr 1 es eonts i <t 

< 1 3 - ' tti. tin i ^ < k , i v u 

25 (Figure 19), The L.0JD. was established fey teiui^M ofHOMfefeyme act**% as a 
t utjot 1 t i. •» * t! t i>t tK >>0 i ot Miwi < i\ i v< is!, 

. I l idum- i ( , v. t )t I , |> lli'-t 1 . h \ I j ' M M MV jtK } Silt 

k - m ^ u \ n tok 1 1 j i fjili > t u m, 

acrivated by the oomptetc HCV ^ dsspsW! die am, I OD ;^ the m 
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, ti cl otnk u Ok F I iR wit, pse-h^R-d » ih RKW U .pcdfk L>N K 
oligopeptides to liberate the HCV^fcdftpne effector nucleic add (Figure 19). Since 
the S'-UTR fold* into an independent ttauctursf domain wuhio die intact the HCV 
t t io u ts *i t 1 I t ' « with m cf&ctoi mtd«k seid 
5 derived torn th« M TR indicates m tt can be activated wife wqaeocw derived by the 
Mm IH \ jenot £ >^ 




s of such am HCV- 

. i!» catalytic- rate of the HCV- 
. I» the atom studies was extend} low (k s, -5 X 10 4 mm% 
Onto/party, the prodaetion of an HCY«Hal%Me with 
dteaatiteriuics was teqwubd to decrease Ihe LOJD, to ; 
IS seeing. To develop a more effete* HCV4fc$sy»»> Directed ! 
(DVlht »jn jVomd io .k ! h uvu^nee vturiwnts oft] 




f! IU ^ H.t n mi It it. >.l <« ;»Mi . was 

20 «*>ped* solid phase oligenuoieoddo sjantels of DNA by 
62 nucleotide {XNtiffcns in mpmm of the HCV- 
teeracifeii with sntate RNA or %%k»on to fee HCV oSectOi 
s«eh U»i vwh ,o B,Hui «d ^c* h u , , 
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Seated product font nmMKMfed UCVII^onv b> gel cfecttogtoras^ 

PCk t n ih LJ.niMHlp, oi'et ! ri > j it < >} Hal yrw 
pool (rigar* 20). Each cyefe affMs setectioa xeqdred - 5 dap, in $mcmmv vy&w of 

nw ; thv aiv ao ♦»» h i ^ t. o } s H f i u i j s , ,e tt . mt s i lt !H k 

f of *ubwtatc : W 'V IK \ -I . t s 




(mh m ^ mi*®* 

in mm-i wen 



st>f' clone* 



sequel variants display an observed rate of - 1 .5 to 2 mm \ HCVl-teHzymai 
eornpnsed me sequence family. The optimal HCV-Ktl&pttt fbm DMB-l, done E/7> 
s 10 rh k cot anK)^ - :/ tf; <■ v> fit • u - >i .oj ujrx and oae si 
< 2i> These ctages iu-e responsibk to i rereading 1 su s > to s 

ctiom by - 4Q0«S>W. The catalytic rate of 8/7 IICV~HMfey.me was 
I m sum. 3i. <.}cpj-(k-s).\ or, pH atxi My" . ihc .s^c^rU i*f H>~> UC\ - 
Halfeymc »k- active .or^lcxt and rts ability to function as a multiple taoww 
vii mi u Ku v dm>L <\ o.t K nves gated 



TubMM 
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Rata |mifi^| 


a/? 


2.100 


82* 


1.8SD 


mm 


1.810 


m 


1.340 


m 


1.280 


m 


1190 


m 


1,080 




0.984 


a/is 


0.850 


a/ 10 


0.810 


a/21 


0,730 


m 


0.070 


a/10 


0,030 


! #2Q 


0,8<K) 


| mi 


0.580 


| S?13 


0.800 


| s/n 


0,400 


1 S/28 


8,380 




0.330 






| 8/1 


0.310 






1 em 


O2S0 


| 8/2 


0.280 


! 8f33t 


0,030 


\ a/28 


0.023 | 


a/22 


0.016 ! 


8/17 


0,010 j 




0.004 | 


oao 


0,004 




0 002 | 




0,001 j 



A k^lm-Ji uUnot^n ^ m* >^~wi J * tK \ Sat ,m„ 

' icoh uca top sltmiUn ih \ t mt, > ^ Ik >i<_ * > f 

'k ^'lii.HU'MS >>! hu!\'Yi\ 1 - ohi KM fui ^ t\li ,11 ,„.(| t .t.i«"K l AO J t 

5 urease u <.,ju a The -shv^ 1 m v tinm* s <c st cU»n*; b>7 HO 

1 ' 1 - ' it i i u > -i tj , pt- i ni n <» u 1 in » » „ 

! ^ : J - ■> u a - t retire 22). tecrabaqg pH forth* did n» < „m*I' n» -n 
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vrs is s -ih-s tMl„ -<i h s $<! i t !t< k li' ii s.Kl x 4 i. \l L s ti( \ 
1 tl ' m 1 . 1 - .n <n t u i k ' i ^ n [ ' i m 

'Kao t. > it » »~ i t i ' iu v, jv < > , Us ish'iw 
to ififect the f< Id ng et zy&utk nuctek ac d ra 4 culss, and therefore could 
5 mam ntornuti «ui , ut < V s SIO ,1 sj . tii ^ ic ku! < 

< j \ ids Loovj ii ^ <>! t » '/ \ Hilt -m <tl wfnj < 

\i- vit li - n'r^r t-xd, m \k -h » i v- mdit i; , s i s S : bdC\ -Ihdiburtx- 
sxom u, ,v t\ Imiv \ uk * t < J M ft«Mi 22 I j 

fho optimal ! O 4M& k»s o itateed ftxn DME-t is limited m iat$ l>y its incomplete 
10 formal m « m aotjve three dii sen i > d ru tare m a way tb t cou'J not be 
coMipenaatedbylaighooncentJ tkms Nig 

1 ; > ttu 1 , j > < ~ ! i v H v-in is ,h< v utsx oi 

I i dm t it } i i to ^ f t <. o ><( t s j ts 1 t tx Hi n at > v w 
RW ti^:vu«, Ji«j»- 23 i This ^vj) «ju used to detarmrx dr , > ^ of 3.11. 

0 te'etfttti JENA-KM « usucis ^ > iv 1 ombl ai tu net ton of a u~ HC\ 

Halfeyme complexes. These include the affinity of substrate 2 for the .HCY-Halfeyme aod 
die iftMty of the HCV-Halfejane for the MCV dBfector c%os cleat le lltese data 
> < t it ! i \v l 3 1 K) , t i t t the 

eo^ccrttnoio i 1 - ol --a' uute R\ V f i i < i 

20 Jis£-d i» jsscrw ubtra not shows* thus, th^ c\.dkLn>'\ in u-J. i- - p . .J bv the Si? 
H< V-Uaif's k Lid )h>t b, <sv xdwn is s. 1 t x> t> } t ^ £o bl$ evtttlfc 

Cotswfsioa of th, i.»L^ni- v - " «C\ Hal *n *i ^ :V.ho tfttE-i to a 
n ufi n t inKi su oi H ss vihi! ii ^ »s ( j 5 j < u «. t j, ^ j 

acdssg suf " . i bstraic I) t ajai a ; pot tx thzxh >ms 1 md pk txtmov^i lb V- 

35 Hj) Mix It > It ? is |1 4 I to t? n 1 -Mi ^ F* \ 1 t s i ] j 

turrn a k,h i Hs E ss s j b ^ Ktl > tn in "r u I ; | t>s n 5 , 

sx^ra! di p !f,vwt xi iiUi.ua itxh ill., ^ I * i ^ iit„ ^ i i\ 

i ' ' lb I u x* i v b h , t jj s^iu R i » _^ , x v »'t 1 t the 

sab^t« 2 ollgoimctotMi, 
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Multiple turnover configuration*, asalogcm to that described io- the parental class I 
i , w tiKuni m^U LMd k |\ um t k u N ^ >t - I \- thai 

10 it Ui UD ilo^vACx a ociCj; * o« tbxt «blvw> ^t* t \ u to I 
1 u t ? k o * * t Mt ^ i a r 1 

5 t observe< a displayed by tt»e «»rgk Mrn»vet done fin HCT-Haiifcyme. This 
p u a „<>nf t ii ! , i . u 'k * ' i s n u * lui'v t < 

• > f -vd Kite ot b t t s\ \ •! r>t x mhu . hi. . ; i ik n i 
u t < r iiid > h dt< f o >M w x \i) jsk i- held m close 

i» ' it f ml o» U ib ? * Lib t it, oft um'i* m 



Table III 


C oatiguratiaa 


Substtsfc 1 Seqt*»c*<5'«3 v ) 


Rate 
(min-l) 


SEQ 
ID 


! 


ppp-GGA 


0.004 


76 




ppp-GOAAAUCCAA.<VCGA< ! ■ «r 


< xo-s 


7? 


3 


Ppp-< iGAAAU* lAACGACUGS ( VAAA 


< 10-5 


78 


4 


( >n v v V? k VAAA(\iA< v i ^um(\t V\x 


< io-s 


79 i 


5 


iw- 


< 10-5 
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ppp-GG iAA CCAA V< ( \0UG 




81 



s r uH( lit i> " 1ni >!M 1 

an fwfe iaerease ac vio of 8 llCV-liaifeyine ->bi ncei frj? t»\l - l N 3i ( th 



5 -< f t sti2 j<5>-j 



im 

rt> it> J s , U x -i~uUr\ iiv - * m «.\ 1 to Iv limited h> Hk hud ^ ^ - w 
n\n : U \ -lf.<J! wc-v ,k:-..Mk-ted to display itteresscd wulvi-. n tkuoti as 

reduced Co « erits -5 om >f M'g 2 * 

I JHit 5 t fi v Isf 1 u < h t! i 4tkil liitH i U «... ,M I 

5 on die clone i \ il in. »>Hk ud s ^ ' in DMB--2, rather ttvn aimpiv tv 

n u 1 i t j Hi A I t h 

i i < i ' > I i j i t it ft t 

24s I i Ji i Ik t 1 n Is . j Iol <. tra ~* ^ i n 

dun < t Vn n-4 ui id. ia <» h « lib U < f oik ot - oJ madam 
10 iequenc* 1 \v«re verted, la tl 1 t if ^ i u vtu ilio!,« 20 s<*Myro nuvlwHsdcs 
! c i a fbtir tgicieotids loop wi&ia the ckm $H HCY-H ft e. Each invtee 
hbu to 1.0 oi \ 1 \ { ^ v > u n it 1 1 iftree 

< f tht, h v Hti ik vji. »vlt-j -it >v? „ tt i k \m c to the 
8/7 HOT-Halfeytne obtained ta DMF-1. Itas. bis mi* ,^ouu n >\1 - 1 

5.5 cs«:u"0:a5igu.oys!y!{yf5rkli to nine n ! ttide*. of HCN eqo < 

f>\1i ? v ft .- s.a^\t;j nut similar to L*\!i I e\u",>' \Lxi i i d»e u-ikU'rtMtJOiU<s'Mg'"' 
hi\ pwgrexnxch Anut 4 \ . m t round* and 2' vathof ttu. t"n^ bt »s 
- t mmh *o DM.I 2 After each eycte of DM ' - a syn vi i t«j 

< u *k j i <- v i h i j i ! ^ ti n nt tt n \5 i i 

20 shown). i\> ubLiu: i,^ h>> ski! iinsi;' -K \ L\ vtots nort E u.sj ;*sr.x scquctKC 
libraries, ail three libraries «« mixed toother and sabj«ct so tbe final cycle of DME-2 
in \lndi tV\ %< s its <<.u U < >> i u !Ml ' s j i t t 

this cys * s vhlc-h point ihs w to Bali n . bu 1 pi yvi a si urnov^s 
tat« of 0,02 coin' 1 ' at I mM M$*. 

25 Singk turcova i ttion iv » he wjrtchcd fihrar sf HCV-llalfzyme sequences 

v i ' DM! -2 hu, $e$m unci ^ a fjrtcUott of Mg"" c-ooeci ttat an i s t > 
to Thtf dau v.l ba * h \ 1U ' ^ t < < .< S n v P b -b ^ t all 

i t i - ■ k the ntc~ i v 1 ^ ■ ■ i i <{ \ H its Ms 1 hi i>; 

' <t 5 ' t it < 1 t h 1 it . , b t it c> t{< \ 



Basfey-jni from >M1 I (Figure 2S Indeed, observed tales of the HOV-HalJ>.>rae iibrat; 
i , s i„ f \>> ">\H . 1 > measure ^ Mg * iSt>«*rfin.iratioo« jhow> H» t A i 

12 nut f'iuiitv '? 

!« hn< f , , h H\ of ihc fICV4-i;s!feyiT!SN ho'is ;?\» -0 to fiiBerton is 

n i?y s*j 1 5ci H 1 k * f I'Vjh Vn'ry<A.-i um * i k .'i-.i^n 

svkl si th) iu » » t ^ . Jit v u th k v.j I s - HO lUH^mc^FlfBre 

2^ vt H I v ' t I- v j v tl . > UU X 1* ^ UJ< lUMltu i'^fi tlU 
k is 0 0 > I ill * !t> < 1 O f \ I i.?t ! ! tto t ! IKS US J Lt \ - 

10 Halfeynic rut t Ubtu was uafeate \ n i>MI D < ^ i«g individual: 
sequences obtain <! i om )MJ -2 vers 1 , . „d fete bacwtt.il ptssmii isolated by 

uii Hin n > ' t n o < i IK 4 a 't i hi.» -ed ^ deserted 
below, 

l tt it icj ~i ; i \ tl t v nil \<? 

15 Eighty J fk- tm in DME-2 Mr : w ft n 1 th<?ir s i k 

Bar? vei rates uiinu.! I ter tivopttn d c n n n (so is ii * mitt he 

1 i j i nKiilc Ihj v it t 

HaUr>ti.o t Mi I those clones di«pU>ed & rate jyt^tei o <} ti o 1 eisocd 

■pool \je t f ;k I i t 1 • t m > 

20 I ni ni' i vt!it k s ) t -tw sj i > <. tit *> sit<M 

t< u .< \ <k di u ti< > v u i ti >51 *■ M f 1 j 1 k 1 t 

Uk v.lAic r -tvs >»t iH-o ckw* tvere »th«r %h K • b a^u vK»,u , 1 and 38 

I * O a thl i , tm, u'l f »<,t< 1 *''' J (.<>' >H >. p v? 1 d- o 

tiu.wtti u \o t i I W p 1 o i it k Bru t t v < etivOto 
25 iudgc t t ,urt ^ -ifi kt \ k, mim: a i tt <. ,<> a^itto 1 iL-> were 

iA>l<> ^ * f tsh Joi > nli nkillt 1 1! o , si * k i ni } I P \ 
[ x ^ 4\ „> uk f Ii ti t ! U s < ; a ^ t o it < t h 

^tts ! » ' thej •ftcte domcvS wu (uw.tl j u i 1 < 

an cveo higher Mg'"' v ^ i t. i > iff IV). i i c i oji wl coodsttooa f ti ' ? .5, 60 



xaM S4g > bo b of th« v tones V, laved singk L«m ww o t< % that we, s>15 »m (too 
fast to measure by manual ^peting mHb>Js, daia not shown). 



Table IV 
























5,1,85% 


ill 







. 










3dK 70% 


*$>B?.5, IflmMMf 
'pH 7.5,10.0 mM Mit 

i 



, ! md « n < oseh related ns q, 
5 (Figur* 2a In botfe HCY-HM&vmea, fee saga® 

lido, *e base paired w^ioa (refened to as F3) 3* of its o 
anging the > enistirm o! the h $hh cfiwu-d unpaired 
jiucteotides (feipy S2 and S3) thought to comprise fee eatalyfe cere of the cissa I 



Several 

ww develop 
(referred Co &• 



hww «»%pfaB of elans 38 and 
5' ii\mcati«m at vsnoos; pf>sjh<.>m;. Howc\ 
gurauoa id eonfjj Pignre 2" 



comlgwstion xtqnkes a si MCV-Haifeym 
of a diife siit iosgfO, The property of £ 



;lorie2! H< S Mali mi,.-, 
cj\ work fbcmod «a two 
}, Bsch multiple turnover 

a « i|dte dsstinof and 



t of mn&ple turnover UV\ -IUii>>~ v ^ »u..mc^ % 5 s - 
a the 5' end of the single tuiwu v^ion ofck>u« 21 HCV~ 
, ,k - - mstrate J (Figure m in 




e acid molecule. To date, the maximal turnover rate ofcloae 38 or clone 
21 HCV-HaJSsyrae in this eotdlguratwR b 0.75 xtM 1 (assayed at pE 7.5, 60 mM Mg~' 
mid 12,5 uM substrate BHAs), This rate is sppmxwfeiy 2(Mbld low ihss the mte of 
the single turnover reaction pjomoted by done 21 HCV«fep under i 
conditions (>15 mm A ). Additional optrntt^tiens ms earned so thai the m«MS 



> the L.O.D. 



HCV-Kinfevmes through DMI4 <md Materials and Methods) was used to 

n> tut ,nh ik {• \ t » vntfjti.^ vin.i' et <r i , s v f« „ ^ 
ocmc«Mon of HCV«U*lfiEyme raqmnsd for compete ea F 5urv of the KG Ui..ao. 

t ^ v< { im i.n 1! • a ' f I wlstlM) k \ , j it k> 

one cotter of 5 nM (data not «tani> The affinity of the product of %at 
s>wk«y) for KCV,I blfe^e bound to HCV effector was U uM (dam aot 




no 

1 ' > * - ! - > i > I h I JU VH f UK 

1 on c a i m\ nf '3 «M 

i i i ! ! ml E t (1( 1 " o ' J * ' I I h '.I in 

( ]i1t u t n if 1 H t f 1 p- » „ K it iK U t \ H c 

S n nm ^ tJk ] v { * i i<>' ! <>r * tetwrutkiH m , \\A *kl is 

i i i 1 % i h 1 v. i K E \ >>tls I if < t ts us 

assd pi. >p >-> tt v t His. . t mn. at 'ji"i>m 1 } s.*i htk , t>> oi u,« 1 

hi t B^oau^w the t uO d ennma u > •» rfon»ed \ th \ rt 

10 1 i 1 tut ,* t 11 t ! d ti ii u ' n < 11 ftiu I u u i stnj; 

pcriormcd nut cvay , V U ^ s s \ H> I % ^ t t . ik- can ;v troTnioroJ in the ),*U>, 
co- n stii'i 

To opthnke ui the LXUD. ctetemunaitet* usm^ the T o. %c no\ - 

H'lLM\ -K*IU\ 11 5» p!„ 'IU .i! i \ i" v'i,tUi« n.-U - H„ ', .M „a<^ &s a 

15 iunctioa of pit subsets RJSA o»>nc*?nt«&o« w \i > 1 Njore2St 

Explication oi' She dependence of signal assd n:?TiOvnr iai« on pH and substrate 
n k min t h i t < t , t 1 < f ! m m r j i I nl 

i j s s fttld t i pU ' u s r i i s i m i t f * i hHierpH 

(UvSthlitiM JNVB f ioi-* is j ' t s' tt'PWwas 

20 decreased {Ftgwr* 28 A). However, turnover rate decreased {Figure 2SB). 'To more 

1*1 1 i b 1 i \ \ \ j,nk M 

vi us a sect'iK! ptis ttk vas tnnid < \ i »t tran R"NA 

>Kt aw I iL.it* i :h< Hi i ' 1 Uc ts \ is f >t(fnn > (Ei with 
varying \fc v> lit Kt ^ i k til ir ot t r yXt" to R\ \ ^ ^ o« s ,< * ?i 

25 J 1 4 i < I 1 1 j. l ' ' < , u v ( , 

i , si 11 ] > J ts 1 b i< v >v x-, ^ <>\ \ V V1KS'H) ,t , ItL I I f I'iltt 2h 

Ui> ^ I SU ^ M t sV E ! l> 1 \ \ ^. h I si >• i s, tO 

t N ' s f "^mo - 1 * 1 i j „ i t -i t th o4n» ! 



m 

- I ' t < \ v-> U "I 5 \i 1 i i < U ft u Ot) * -ij i t ] 

(it i Mi to f i i) l t i'lt i v [f ' ut t h t > j v \ ,m 

• u P-based assay, 

S N'Hu pH effects HCV-Ha)feyme activits (and consequent!) UXDX &e 

' - •! - - ^ it :<>" f stnaly/eJ m the present 4.nd ife&K^ ofHCV 

vi.r The t s' tv(!s* u.r v -Si to very c \ : ; ; u.b ^ f )£tir« 29). The ;:n;$x;.m3.t rate 

It, „H< ^ Lt! J L it . 1 Y^J, | H " «k! *> 5 

lb 5 0 t nil > us < t.i! ? k f uiann i a tf t ft! s"Hthv* ats 
SO hi Kst tit i % ' tut t i k. pf<js*mc« aMahvctKt * c ».\uu t ^ , i J 

VI I O fl Ck '1 .« Vt,\ 'ti t - ^ It' < V „ 1 s - 1 l 1 vi Ti 

• i ' t; , m lie 5 trials that tlu ^ > fanitu u> vt'^ ak<ve the 

i'il ti i tin . , v i J a v ^\u.i t I-.S I < MM , . v vH vl , r \Ht^a as pH 

7.5, m aiM Mg2+, 0.5 to 0,1 wM close 2 .1 8CV4irifl^a»dflL5 uM substrates 1 md 2, 
IS these conditioK^ to average 2SD LAD. of the clone 21 HCV4bH/ya«j to 

< n i < [ mm ,nov^[eo tt'igttrt 30 1 la JS of tK 1f« V lb1t*<^ J 0 0 

dbitantiiNttMfts performed, fluctuations in system ^ I, ^ ,\ >1 ; u , h .:sc c I 
b ft > r tb iH wis RNM ssd as«av op<^< t w^ihbn. O^t c-p-mnun k* 
expecimeat allowed the 2SD L.OJD. to rasge from 600 molecules to 18,000 molecules, 
20 Detectable &$&al above feaekpauad w observed as low as 60 ■ t < < 0 n\> 
\ ti siu * ^ i tlticvn Of» I'tttt it t> I t < lEvtmlOto:^. 

tolOtt »'t t ti st ' i , (. j 1 ^ ,t .nnnwr 
s, CV. nuv*b>ihv m« L.ao! t4>tt i t , ». k'Mt\! -sii<p - t <s m u 
li^vti to ti^at^Jty Ti> J< I > l}v !t tb^rv^R' \ HJt ttK <.k?«m, 

25 were* earned out .for long meiteto times (usually i S ho«rs or l<m|«rrt. DuOsjg soch lo»§ 
)t) 4 iiico hi^ ,i tvKi yi I'J? ^t , p.it. ! k 1 S ' 1 

S io j 1 v o tit 1 -tf 5 t t n t ^ .a? * t " ^ f Ik no m i i u < t it iiti - u 
tl s m. uhatsoT? ;vno ■* > ^>•n^'»q»o^t' : ) «t *< ■ i«ti' i if < <<; Hov*^tr^ wiUUs - t> 



m 

1L , > sHX' A, 0 KlOl'nt.' . Li "iutt.i It \i ^'J (c < Ti ) <_ 

f ^ 1 t w h v i!v3h«rcss. Ductot , i v « > •> , i 

m 'Urnmo'tk h>i t - > t s^, ^d-, < [ i % t t he 
product migrates. Hi> i \.i i creases a <sde ^< j of radioactivity and mipa c!« otir 
5 ability to visualize Heated product. Detection sttstegks that utilise completely J.»b*i«d 
',t-K\\ Uutau rtc irh^jOiotmsvc an&h-Sk; i !\ to result 

in a decrees in& L.O.D vti)onWd>< ilakVxnu tecbn>4ogy 

H) nucleotide substrate I that does not bw pair l» substmt© 2, and interacts with m H€V- 
i i Jt,\ o » i s K t ,tx <iJ l \\ O ok mv*a ^ in a , , » i I o* v < c >u^t , k I 
Mi! substrate 2 do aot interact with east! ether in the absence of HCV-Hal&yme fe 
configuration I, tujeatai^ed ri baekgronn<l" ligation is minimised (see below). This 
tt f ! t tin i \\( VdLdf p )t st s4 

15 nucleotides I >mtb 5 c fkc si f« turoovt si ofckm< H:IO Bab * me 5 
j sp >1 K i \ v as tpplied in j?r«»s as sitbstrs tc 1 (Figure 31), 

PrtJuot e»t,a^ *h i i 1 >va\ HC\ 

~hk <0 £U 41 Ci 1 i ( i 1 1 I L if ui\ !» , 1 } Ti =j ( iV j u a > K . i 

ihu ate b pkk t t.*h. n. a series oi 5' truncated nh rta . > kNAs were assayed 

20 hi i t i k t< >! , v 1 t r»L uoruoci a \ 1 S' \ \\ < t > tittoaetkm 
1^ b UsV I «d CiOtL h H» S Ua h!K",:>- ^ i > ih c i t k\ 

base pair*, the < t + , _ u x o tun « }\\ < — >; ao n\u ^d the j ±u 

m^SHUlxJ^t h- ti ^ t if) 1 v nun tsj $u MK L3vk *UnK 

analvMtwjarscUlOCAtal i J k. t.ua oi u '>fTcd w v jj . c i-o 
25 J (fl 1 t ' > hi m> t> a ^ ^ h t iht bet jvifafnmg 
substrate 2, substrate 24a, has an atBniiy of 1 uM for the dose 38 HCV ,UH>\uw 
i !v i u pi ' tik b t < -,tn i s > , , u v - * i o ]j j educed 

relative to &c amoligaboa event promoted by this .hX'V.Hali yme. i» p&« thi >^ ucti » 
m rate is dac to die - ud sn l -S3tuuuuy v<>« i-vt u t m * rr <><iA it tto 1). As 
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\ th x U i i'' <i " * wtttwus canted <m* i 1 r 

tftf i b ' 1 1 <!t s S 1 JO U «MI )tl Ihi.) 1 t) 

} f! c >pt i >A ■> i n i - > ivjc c'xpojitn.M \ t^i bu IK"'* 

fabb m ■ 



Table V 







fcobs (misvlj 




standard sub 


asACCAGtJC 


0.0004¥ 




substrate 2-1 


CCAGUC 


O.OQ8§ 




substrate 2-2 


CAsyc 






substrate 2-3 


AGUC 


0-08S 


12 


substrate &4 


OUC 


0889$ 




substrain 2-3a 


3AGUC 




15 


so Crests 2-4b 


uaqjo 


0>OBO£ 


is 


s ( v .'-+■ 


uaaA&UC 


&072£ 






aauGUC 


0.1136 


11 


b N ^ - 1 i > 1 > 

I f t x , < 

HCV-Hsfeyme. 

> i t . , rate i f > . > 20 \ -subsPafc RMA 
u ■ „ , 

u 'i ,u > t ff ■< n, 'i 1 t f 

3i 



\ I O !> W ! t u ' \ J > Hi V >,s u ^ 1 i w< "ii^hul i st*g the MUib 
couditioiss: 4 niM pppGGA LS uM HCVJJaifzymt M U, amd !t) nM s« state ? b 
s i x < in , oiui^ i t *v At \ tik i t tjli x t 1 h ,b a* 

I * L . f J i. I 1 c L <<k ) it >b f ji It 

10 in the 1 t n its* h > X n'raa' ut pO M 

( u'.c i -iuA il e Ifc \ k\ult< w m Uw pref^nc« oi efi&ctor hs* a rau o: o 1 5 * mm \ thh 

gtUS& v t. 1 > t ] t u tt lb) it T * 

«' <' u|>a f ' i t. %-£tv*r ~cttb r h n"pJ i s )>? n > n p* it <J< t 



114 



* h e< ro ^' '<» as the rate dslltotial controls L.O.D the iru* i O.D aff< de< 
by configuration 1 is predicted to be as good or better than the L.Q.I), provided by 
eon g ratio 3. Thus, 1 very ■ 1o« eve i of backgro I R\ \ iga « in ests thai 
> J t <- *h If f > , s n " i^l m t v v a ^ „ ,0 I 
5 to v p « >t vt * \ k ^ i vl Ji * „<• ii SkU-\n;^ m « si pU 
lurramar co«%smttkm 3. 



AppJksni has developed BCV-aetivsied ! kifos and to determine mdt Limit of 
ttmeixm (L.OJX) > sdy entailed the production of HfV.Haii'>n»* derived ftons 
!u * 1 ^c,tc ! Mrk. Id ohnkm processes, fch febchemtia? c uuctcdzatton, 

the u.« «r .> i < . ; h< »L turnover HCV-Hsdfeyraes, and their use in nm of defection 
(L.O.D.) dete:imea:.kv3s. 

The BCVTialfeymex that were ultimately obiamed tmm I>ME display swtohgation 
rate 0ig»tioa of substrate 2 to their own 5' «ad) that are lidlsttog^MMe tern the 
15 coastitati vely active dto I itgase qpan which they «tc based The ofesssstvad sate of this 

t K<. 1 $ t ? t x. k >1 t (OH !ti (liitM I 

mm 1 ), sad could espial $lm I ligas© (-420 mi» l under fcese eosditbrts). Thus, DM1 
i < hi d iH \ Hal tha \u „ wh UK tent at pcrton«du nt a i 

resctioss. 

20 Several diftwi tmigtiista of isttWpk turnover HCVdkltzymes were 

dv\eiopod fx -k ett'cun 1ft \ Mali -,m^ nkuJ sis DMi OS dvse. two 
I i 1 i 1 d K'd,- KSeiAOffluet x iktuos u i s U<n Im.-vwy 
! it pro} c ht <;mMgwmm the twi s-tdtsn-a nt wit! » anotha 
though VMi'vmi t i( t. < t >i, it-, d\ a «h < ,iO hi hk Ih, , ;wo 

25 aubstxatai assoc. hae »Uh the effector bound H'CVdiaUdyme by forming Wtticn-Qrick 
vi mi' UvK\ skr In corftgmufcosi i,tfvi o i^ o n ii 
< o ■ .ii u \ ^ hi n> tut o,sqn si t t , v oBt( < h< \ 

Halfeyme, 
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II ultif>ie ixm e i v f these HO ifeyme coml i are 0.75 t 
n t.M<ri Si ai, ; ) , rotft ^onfs^iiritiun h iUu*-, tho turn, nvjust^l Jos ms^: 
catalytic cycles fa the two coa^trations is 1,4 mnxstvs m& 10 Mites, respectively. 



reaction vuut<1 ;Toi«oc M * tvoJuus p ; :ms 

I t, , u t ton at J 1 ■> > v-:H';lifky.n 

10"* mk vS si fee eosditto - us«d 5 110. detemun&tkms. to contrast, fce ata&wte 
10 RNA u*. J for HCV-Halfeyms* in ir,u ^ show t olaurly «? background 
ligation (indicating a isteofno rawtetiaa 1 X l<$*isM*). 

L.O-D. determinations conduct &i RPI utilised substrate RNAs that were partially 
tripled wife 32?, gel electrophoresis to > 

, mal>?n tor thv vhuxf , ,iu > alt- r ,v d .iiu, motion »t I 




5 -< ] t s »2 j<5>-j 



m w . v. - ku * _ f». ^ » .') i. i! )<; Is t t M ii >i v 

i! , i , > x l > i <■ p't f < (»■ of t n, ko,Sj < ! 

5 i:\ait. Mir ti ntuuiM, n L- ) Kt i -.obd^i.^.i 



Dry 2.5 uM synthesis column $t 35 ft C under high vacuum* .for 2 Is, 

'i.ni tin < Kt ' « mi ^ n\u ml i 

'It' r [[ . U i u )Ki mi n) ^hc\ 

•\ > ' v 1 nv \v-p>Mihfo-l>\l s (2 ^ 1 «> \ 4 -m, } i<v, g min. 

Discard the soiutioa and repe&i ike above procedure with 2 aiL flesh of reagent, 
total h:;.c; t<> mm. 

Wash column 1 i >h m ( 10 . followed by t . mm ( 1 0 ml). 
SJ m$h through the < t f 1 0..5 M > ^ Si \ 

M t ! t'l lD\U-B« 1 4 * 11 H iS<i { ] i IK 

WjuIuu' i<> u s i a * o , followed by acetonitnte (10 ml.). 
Ptssii Uu»ouh t>e h.m, 'hi u»> j,^vi ,««,•,, i^l- 1 lli-j^hui 1 10 

2:20:75} for 20 »«». 

Wash cotoma with 70% p}ridi»e-wM«r (10 roL), acstoaHrik (2x10 ml) and THF 
(K* ml , Dry with air or under 5 aatum, 

B}s ..k'piOtCUK.!? % >1 <, >" > l'-.'SM\ 5 oO oO 

25 ItuniuLviK v fil i>! «n ^ (oh lot i n ktn d4 

m ul * i i i tfh^vil > s \ i t H I1H 

in ' .mo, « hso e^u's ?Muv iu I o > v i'tu pk* < . > tlu t i"k i > th 2« 
ml t^Aio 1^1 i i u i > ' ^ ptodaccd psAd 



m 

' J < U !;;•{? 

'<<',.< 

Iv» )i <f i> E >Kk B> cn mid, h ier>knn< r> un 

in' n« *' csii vw " v < t < i u „ t, s * m \\ TBB 
5 11 t % ' , ' Hot are, 4m\J EDTA) «>K pr^nm tos uf*pro>. mutely kr O.S h 
woi, .okiiu . ui\ m n ,;vsJ roj vi .In B { w is ^ ^ 

K jAs | I ha. *mh 1 bmm^hetiol blue and xylene cvanol). After nmaing m& 
is sut in 3d ttseti to e\p^e Wolot s'at iH sarnies flo^hotmager 
1 i rile mi of radiolabeled UNA t t usit 1 J JgeqiJSnt soffa arc? 

A 4 J t ( * 1, , 1 X f 

I j {Kit* t I tuim ju k > k t I 1 1 t 1 j ( ' hi uVtvvvn 
tot t< n u p t ! i tt i t S , J ix follow >> lh 

conditions SOmM TiMO pH 7 J, O&fel EDTA, 30 <*r tftnM MgC!2, Tbe 
15 temperature of the gel was held coastaat at 2T€ by using as antifreeze coolant coil 
placed la the fru&sr ihuuKsr aejaecrt to the gel arid the pH was s v i n 7 5 by 
constat ciscakiiion of ?K- hsBfk >oo\ s t.h ppci $nd owet kkri.k ol tbt gel 
» niiis i _ ( i t . , f\ >ini 1^,1-'^ f ihl 

eled ai k» tU(-e amotmts he second RN/> i u t t 

20 B J ) <. k t 1 ,u 1 a l ] i v it L v i s v 1 t i vps pjc - ! kJ 
o > V t r Ian? ^ d rfi m >b <<J j\ * < to } %u h 

K n l *h > f on ^ T * t s t - I i mcib \ i -o no ' stui < < m i 

> iu K \ is i u nut si i t ,< k *l <.d i It ) 
il « j. iit x\ \ R s t t *< 1< n v i h }{ i 

25 In it n hoeuui\<* urot> f tu ] i 1 i K\» > j I 1 1 IOC A)) 



m 

pf.t'.n jvV,;,' r< 

pkites of passe ! a cso f* were tfiped % 1 ElOH 1/150 

volume of 10% APS and 1/1500 volume of IB MED were added to x% acryiarakk in 7M 
„ 'Hi vi r \ 1 ' \< i rh if I j glass 

5 T tt' 3 iH 34 3- jlnSiij 43 V ui \ is ^43 0 * 41 i '- Kk\ t ,0 CW! h 

t • HJ h . < > ill] < V E IV [ 1 I 1 , 1 ' ■> K > C 

t,ll J Pt t Ju> P 4f " i Wt3 ,L , "ol'I'f '.O.'^Xl 1 ) VU<, 

' t i «n t, v x K \ < i i i i ^ l J • i j st IV 

o:.amplp jx.ssitiym of substrate 2 and product arc as s right pk-tos mi 15% acxyiamidb 



SsJj w <i \ „k plotted Ji 2m< lit M bu si is a \t (y i2 sP 
Wl ' pcvihv < hi kH vie s-t <. ' Mt - q H ? x o t or ] i,C 

<pH 0. / 5, S 0, 8.S, «>.0) to aO assays, the HCV-iMfej me and effbt for were heated at 

15 S0o< >r twi mt «t s, S> r w& IS at itfcte «x eact ts if <<v i to 

^iH>l <* ? *«t(\Hvt i Jills. I 1 ill X v I 4 u i I ' i < i U j 1 \ \S 

s. o/ t , ^ , : , t > ismys 

A u\kx .I' ail iut -'~Pt bv .a -u tc 1 i N(M i^s ik > ■ i,s.d v b 

isM H0V-R^f>« e in p ti w u'<. in <. t - u in ih a p hi tt s 

20 ^tj lytic rate i t \ iPIPmiu vn s ut tc\ .in!.- ^ iviii s<t > 

i t < j: l T s <\ vi v i u ^ nit i h x 1 i 

i > h t } I < 1 1 , -K < J t to < p 

34 s x jitJ fa u.iK Hi * i ! i i 1 j > t j u 
Hi using Kaii<Jagrapli (Syj-cipy s Hv.n 



I , u u , i. i t h i . LUf m :, nth ftv 

< uk!1 i f i ( I' h lb < u i i . 1 > 1 

v . » . 1 H< v i i ] U • \s j j v c i»t is were 

isk b a 1 sub mu concenfcstwe ami fitimg to the MfchadHs-M«H<?B 

, ju i {'u>wt l hi ii * i |w t\\l h s \] ui i 

mc-h {S| ^ t p i i at i i. t s ■ • . 2 was 

'I x t |isai u nbstrate 1 < «ic ntn ni (.M t i bmdiag on ! for half- 
raas/tmai activation. Conditions fcr the different configurations of moJispk; turnover 



Ctvn! sMks I nless otherwise ooted, a 1 re carries ou it 4 mM 
pppGGA, <5 «M to 25 uM of5*42F labeled substrate 2, O.SbM ri€Y4Mfe}m% 40mM 
^ 'tl\ 1 30 mM "ft BO pB '$ 0). Data points waee takea Awn Lb to 48h 

i cmrtgurutKni 3' A.wif were carried out wilh equd co:^vmsc;n<n- of ?*ik«tsa$e I 
i u tA „ s.tu 1 . L\ f ! a? . f'NfiO fill mi r 

120 mM MgCI2 at pi! 6.5 or 7.J, Data points were teto from OS h to 20 h. 



20 



L.OJ k ns e camei . t v it ftrrsM RDTA 

sskI d i, uj ? s'S ' J < ^ >i !'io \ Ot V w ( dtp>ftdmg us MS f it t s 

Minn i Iv^k > H , ' » - > 

180, 600, 1S00, 6000, 1.8 X 104, 1.8 X i05 } 1.8 X 106 or U X 107 HCV effector 
n»u! k, which were serially diluted tV iOOrig/M-L yeast tPW from a rtv.'tjU 1 
t \ tknum © if! CV-effet kositide< (< « » » jot letermm 1 
QD260 and Uk. - ~ ' ■ tV\ u t > d 1 

105 M4 crn-I), 

fe a>^vs, Ih nu i t k [ vi'u 

logclhtf a v>u Hi t > f nu -\ it I mtmccu.id> addw r< tfKw h voo k< 

t»a'<'iiiu i'> t - , en . r,t s ; i ) n .Mil ^ * * V h-s 
the lu i 'lH> 11 , a i )jm > h( i t t < U> » i k \ HI i> i i o u \c » 
pesiorcned at » Cosit reaefioi o which HC\ ct w» id was ot 

were also pertased at n ~ 5. 

< . i ia« a <ti ^ ^ « j t a i » v nj-jp' < -, »r i i\ 

4s, G.5uM HCV«*ta)feyme, effector, 30«M TrMCl (pHHS.Q), 120 «jM Mg02* and 
0,6mM I0XA, Reacts time was 65 b. 

t 1 U I » > < X it f T , 0 f H x i v. 3 1 ft !} X 

0SuMHC\-Hrt sv *tt. < k 1 > < >t \t \ ^12 uul C* fcuM 

EDI A. Reaction time was 45h, 



'Table \ ;) 
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DME-I: 

5 u i« t Si )M - l~m u t < i < ^ ! I > - I \ p . n u* * 1 a 

<. It ! I t > t i „ tit 1 ) i !v 1 I. It it 

8^««<5e region (S'» 

ca«at%^cMtacgOmCCAGTCG'^^■GamTOO"3 , ) (SBQ ID HO: 82> The poo! wa* 
10 amplified ui a ; «1 i'CR rxaetion tmiig pn«r<. / . < \ i < ; ■■■ puwotorP 
MA poJj^ewwe (5** 

GCTAATAOGACTCAC^^ (SBQ IT> MO: S3) 

mi 5 1 -ACACCGGAaTTOCCAG0>3'> {SBQ S> HO: 84)), Use final complexity of fee 
km iXlO^. One ranole ai the ptu) i)W tut i. i < s T? 
IS puhrttiTArie in ^ 1 n\\ iWitikn s ^fiKtioio . <> ;^ hi ,K ■<-] 

ScLxtivn 

Vk v i ^ t v iti l t tut „ bAI< 11 i oik i tisfliL P k 1 * . 

and 1.1 eqsiivafant of effector SNA (5*- 

\i UW UM^H \u,H( , 'Ui (HU ti > v \* ^UMPMt 

20 85)} was tated hi »w to SOoC fbf 3 rmn, m-d pooled to wm tmxp&aztxm for 10 raia. 
In in < i t, no » raV !; t^H " -m i 
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KC1, 0.6 mM WTA m& 60 mM MgCI2) along wife 2.2 equivalents of a substrate 2 
«. a m A. t ,i t £ „ {'« R Alter a dofjTse penou *jvU >k» 

j <. s, iu a . topfx. <\ b x t < <-i'o ! O) % Ht \ fbl Ttehav't h\ 
was ptiriikd on a I tenaturing at i yG fh k* I R.N A v, mip\ 1 
5 k r }'<. 2 ►! , r s.t is <k, v *s u fh t dt i iv .d K v \ t t < , S on dss ui 
! ^sl « ) i tun lik i k t n u ik % eh c 1^ i J 

dvt!vds j, i » in v ton 1* t w in e Mh \t i *~ ■» »tw 

of 20h moubatkm m the tfomm of effector of 20 h was introduced in mtaad. 4th to 
u oi ' !b amp tin itj.a 4 <<< ,h , k! po *J fU h,;oe* 

10 

Library constcuctson: 

(hv tvoK u, DM1 2 vi. it <j ied b vei on the X ; Iff Y-Ibifcyiae ftotn 
I>\R 1 Th?c^ It v k k I ted i t )K lo S'»|UOj t th i i 

15 if.L t\k- t nnE-f\ It >u>t ^.lit'i- \ bun « 5- 

C< \GGA€GA< FGCAGGGTGCCACC1X I \t \.TG(N3 ))G VrGGGTCCTTGATt rG 
AG^CACATTTOTCTrTTTTO-S' <SBQ ID NO: 86); S'« 
GGAAM0224AACGACTGOTACAAAAAAGACAA AT( N ? x ; F< .f < < <A( ,A 1 ( A 
AGQACCGAG iTCG< VfCTACAC'Xr-3' (SEQ ID NO: 87); Kkuyd, S*» 
20 GGAA \t(X AAV iAi Ut( t U \V^o*\\.\ \< < U U < * ffAGAFGA 

t -» \t t, t \ t , Uk^ i u H (sit j st V» bach kbraty was? 
i 1 i t ' i i ] s t t t 1 i 

added the promot ^Uv v »-i ! " R\ V o v« CG 

GCTAAmCGACIGAGm^ 
25 ATG1TXX>3\ (SEQ IB NO: 89); S s - 

COVGGACGAaxK:AGGGrGCCACCTGTAGATCCGAAGATCGGTCC^(SEQ!D 
nO ^ Gt 1 \ G \GGAt. G V S S. I AGl> A \ATGGAAACGACTGG I \t G iMQ 
H VO 91) and ^(X\G.Aa\JlOavK»MlTV (SEQ ID NO: 02)). The turf 
e u 1 ub oi A md §»p:stokm *as ?.X! 14 0,6 bot« 1 the e cl jx t v 



1 4 « i i > p i « K ' tilt ** ^ ,x < ^ p t)k V!tVn ^ ! ' *- * > h> 1 J >' x ' 1 ° 
a So ( \ 5 ol ..iCtvLjm Je gei 

Selection: 

vk < • 1 i i t s h v i i , s!H 3 1 i - o, i PM' Each 

and LI sxpvate of effector KNA (5» 

CCAGGACGACC6GGC/CCtHK/C(HKriGAtJAA«3'» ID NO: 93)) was tote! m 

r t ^ f u i ^ j ! u t ( » i 1 * * < ' 

to bring &e buffer sosdidons at 30 mM 7m pH 7,5 (or MES pH 6,0), 0.6 tnM EDTA and 
10 0,1% KP40. A total of I mwncte of BMB were p^amed. MgC12 was pwgressivdy 

v . K t t) IHI > , >i - 3H > > O „ utKK t ' is \t tl » '0 M M II « ,v l ' 

Selection a=n - . was also increased by progressively decooaomg the „ ti time 
front 10 satin, to 5 sec, in the mimdi Mi. Reactions were shitted by rhc addition of 
«h»k tti 5 R\ \ u in it ti i p i 1 

15 ^ * i -uiu! i rmu <s 5, ? and $ l- p eni ti c a aplrtlo; &o i A eileoi independent 
ligsses, J fciries from HMt - * con luetad at pH 6 and pH 7J were n < ' . 
MO' koj 1 ' j ' ; compete ag&mc one another. 

v < t - t\nt\ ] hi 1 cI-ol-, L ^ ■ j, oi -K- hn« io, ',l < : All <.,i<- , ior*«d into B, 
20 < < h H« umh iOt* \ v < 4 > < u sis |i tniv 

( i i «. ' o.i UN \ ho ! u o 1 m . , ' } i i (<' ' i v <>!< < Pt F 

tXKJthvOi 1 >> ! * 'Vj 0 M n } vl v Mlk! ( 1 fi ii u' , Otc vk 

PH< M.\)Ui.n sin x}J .t. d i . s o n1 i s m s % 5 
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9, The nucleic add sensor mefecak of claim U 
compiwentj a^scn b I «u hro p ate ucioicsci, i i^uk'd 

10. A method, comprising: 

(a) contacting the aacietc acid mme nnUmU of claim 1 with, a sjsi 
condition* suitable for the nucleic acid sensor molecule and to mizhm & 



(b) - 1 • t'i i .c pt>i> i i 



I lh i ' > ?i i = l < t the p 



FN W lOdM i m mi . - ! it t hot^iojc 

14 Hie TtKdxxl ,<i l Jtm IL u herein the uu^i nucMc ackl i» an UNA or DNA dem* i 



c >iti\ i is > a sequence des ived tern the Hepatitfe < . ; * (HCV) 

16 l"ho method claim 11, wherein the targes sud 1. a< d comprises a sequco.ee 
derived ttsm fce Heptiiis C vims (HCV) S'-UTR, 

20 17. The metric add semor molecule of claim 1 5, wherein the Hepatitis C virus (HCV} 
o .*! ■ -s J ■tsvi-i turn- iu' f '4TR. 

IS. The method of claim 16, wherete the Hepatitis C virus (HCV) sequence is denied 
.fern the S'-UTR. 

the nucleic acid ■ nidccJ^f mm I 
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20, A iiucieic add mmot molmuh cmnpmmg m eazyraatic mxMc acid component and 

i . inT* \er \oi i tuxmtrt van t s t i is t ^' no d i -> <k 
stranded S\ \ k v \) i 1 si , s n l 1 1 1 1 S u i[) n n ^ ih fe; 
u^Ieic <teid aeh r the eo^matc ua 1 oc j.jd ^v>aponsat 

5 catalyses a chemical reaction resulting m a detectable response. 

M <■ pi < i-t vid ,.'P-of t'M?« ..i 'Uprising at» enzymatic nucleic acid component and 
on i ( t t i o s j t oo ot \ k 

funded I»N\ t \sD\ \> hi, <t moJ* fukl*t<u |« x r>. >i m < - s P) vv>th fee 
nucleic acid m molecule in a system, the mstyimtm aueldc add eosafKMMut 
10 c tuny A,ukir:'.i! io.«.ik>)i tc^Hm*: in a detectable response. 

'J 1 Mai, n. k id scnsot taoicvuk ^ _ ' > > ! >. i c> >rap^ncm and 

one or wire mo »np v»i ,i 5 uiponK t< an memcom oi e single 

, . dd k\ v x vir ^ vin h <k .3 ui »< m t vfj u> < s\ Kt '« 

ii \niiiuiu.l i i i i n x>» i t tit i , * i, ^ !in i n cl s -t> lg« 
IS Of&pedv^ - i - - ^ < ) ^ ». s It it oW sv. 

J J lualj u i UMtno oi, n ->it < < tj - i m uvs L nl < n t <«! t i arid 
one or raore sensor eornpurtemx wherein, in response to an mrcmctioo. of a single 
StattMted DNA (ssDNA) with toe nucleic acid sensor mok-smk in a system, the 
ewxymatie randem aoM eompoiKnt ijuNa * * , ~ , « i if, n J*a> 
20 of a predeternuried nucleic acid molecule essoc i^ted wiiha disease, 

2 v uel i m d „u o <>U .k i[ t „ i i nttk , ,'ti.i vnrctt it s i 

one or more sensi utp t t t ,i n .svm > i t emct >s f a tdntd 
waalca K\ \ r -k iikoikl, mki oijk * ^ ik a ,t th^ 

ruJcit ac»d se^ot > ! n < ^ s <-i u«u lev Atd component 

25 ^uaK-ea a vne-m, v k i i unddng m ha»Hon ofjptd ip" 1 

kt. *i m 3i I n'.Lk. i atk 

25, A noeleic acid semor raolscnla tsmgmmg an enzynsade nucleic acid component and 
.< tiit^ \>ut > |v» t > Kt it nwn^M si utOcn t 3 in 



^aUe*. senior raokuik m ^k a t e vnan*. ntkkii. sod ^ompoiKPt 
. i d> s t h ms» ?s,>ie < nknt<.-i < pted km 'i^i RKA moleeiik 

1 1 i d >N I I «t 

a, contacting the mic-leie acid sensor molecule of claim 1 wife a system 

f I , | I M > ! i , 5 1 

« v,h ,t ' i v o , si o ui k k t< i - \ v 1 t ( m 1 k * i v > p ivsn 
of v k taifkiL dud \v. i to v ii > tv. k m 

id ressihm; sad i s table tsgpoftse; aad 

b. as imt fot ;aid« h_: ik rt-ai t os 
3" A mot tod .i t 

a. vi \i <uts i < n i 1 * i mo uk u < i 1 < i ^ k i 

s. v « i , Dv - k\ i. 1 i Ewiphi'it 

15 „r gondii f n 1 <> r 11 ii t v d l <ta ! . ) 

of the naciek aeii sensot molecule to cu*jh *c <s >k n t f "i 

• t t nu i ' i it i I f s 

^ Iiv tkhVk icd t m k o' d on ^ wu 1 !^* siuiduvd 
20 esction is ck vttge a pi pk>dit\st£ tsi tkoikfcl * a « 

1 The (t . v-i i v n _ m d tin < . i \ iv! r.1 otc;w-.\d 

^jaiort ii ig ti.p i s .t nid i * WW to the. rs v vi tit 

ge; SOI UoU« ; : < - 



0 Hi* s <kk a- ,i m-w t> > h. o d.imi '* * at : k i , i n u> , k m J 
25 reaction is ligation of a predetwmijsed nucleic acid \ lecale to another 
' von > , i' W acid molecule. 
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Figure 5: Halfzyme Ligase 
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Figure B: Secondapy structure of HCV S'-UTR 
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